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dustry  of  man  have  been  able  to  effect^ 
in  order  to  excite  adnuration  at  the  sub- 
limilTf  ef  his  conceptions^  the  depth  of  his 
scientiflc  researches,  and  the  grandeur 
of  those  structures,  many  of  which  have 
subsisted,  almost  unimpaired,  for  a  long 
succession  of  ages,  in  testimony  of  his 
consummate  skill,  which  could  tlra» 
achieve  monuments,  at  once  so  splendid^ 
and  of  so  imperishable  a  nature ! 

Those  marvellous  relations  which  the 
mischievous  fancy  of  travellers  has  too 
often  imposed  on  the  credulity  of  the 
weak,  as  well  as  the  fables  founded  in 
bigotry,  which  were  received  as  truths 
in  the  dark  ages,  have  been  sedulously 
shunned :  where  the  subjects  treated 
have  Incidentally  led  to  them,  they  have, 
on  the  other  hand,  been  as  carefully  ex- 
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Z  MOUNTAINS. 

a  single  group,  which  is  conduued  far  beyond  the  equator. 
Id  the  kingdom  of  Quito,*  the  more  elevated  summits 
of  this  group  are  ranged  in  two  rows,  which  form  a  double 
crest  to  the  Cordillera.  The  extent  of  the  Andes  M oan- 
taini  is  not  less  than  four  thousand  three  hundred  miles. 

Roclu  rich  in  gems,  and  mountains  big  with  mines, 

That  on  the  high  equator  ridgy  rise, 

Whence  many  a  bursting  stream  auriferous  plays. 

Thomsoit. 

In  this  country  the  operations  of  nature  appear  to  have 
been  carried  on  on  a  large  scale,  and  with  a  bolder  hand, 
than  elsewhere;  and  in  consequence  the  whole  a  distin- 
guished by  a  peculiar  magmficence.  Even  the  plain  of 
Quito,  which  may  be  considered  as  the  base  of  the  Andes, 
is  more  elevated  above  the  sea  than  the  summits  of  many 
European  mountains.  In  different  places  the  Andes  rise 
more  than  one  third  above  the  famous  Pes^  of  Teneriffe, 
the  highest  land  in  the  ancient  hemisphere.  Thdr  cloud- 
enveloped  summits,  though  exposed  to  the  rays  of  the  sun 
in  the  torrid  zone,  are  covered  with  eternal  snows,  and  be- 
low them  the  storm  is  seen  to  burst,  and  the  exploring  tra v- 
eRer  hears  the  thunder  roll,  and  sees  the  lightnings  dart  be- 
neath his  feet. 

Throughout  the  whole  of  the  range  ef  these  extensive 
mountain^,  as  for  as  they  hav^  been  explored,  there  is  a 
certain  boundary,  above  which  the  snow  never  mehs, 
which  boundary,  in  the  torrid  zone,  has  been  ascertained 
to  be  14,600  feet,  or  nearly  three  miles,  above  the  level  of 
the  South  Sea. 

The  ascent  to  the  plain  of  Quito,  on  which  stands  Chim- 
borazo,  Cotopaxi,  richincha,  &c.  is  thus  described  by 
Don  Juan  de  IJlloa : 

'^  The  niggedness  of  the  road  from  Taraguaga,  leading 
up  the  mountain,  is  ikH  easily  described.  The  declivity  is 
so  great,  in  some  parts,  that  the  mules  can  scarcely  keep 
.  their  footing ;  and,  in  others,  the  acclivity  is  equally  diffi- 
cult. The  trouble  of  sending  people  before  to  mend  the 
road,  the  pain  arising  from  the  many  falb  and  bruises,  and 

^  P.onounced  Qve-to,  the  t  in  all  Europtaji  languages  bein|^ 
^Aiaidcd  AS  an  r. 
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^lE  was  swo  (ftrisJ  frmii  lli*  upfftiiFP,  auTjJUf  ap  xtaiHi 
m  a  ?lf)lA  ef  coittj^lr^Ef  ifrnitioiL,  wlitdi  fr*ll  mgoia  imp  the 
tdLERT.  TItr  Tldiu'  by  wh  trh  llicic  i^cOHfteiplHinDS  iKK 
jTcccini|MPwd  TEurmbted  the  ranrirtf  of  titr.  mmt  4rfAilfnl 
irtripE-dt  and  ihc  whiailin^!  aflhi  rnosi  fiunQo*  vinei?;  wJjiJr 
CtiE  celtril  V  Tr"»h  whicli  itw  HubfllaBccs  »efi*  'PJ^cIed  wn4 
surti^  th9it  itie  fLnl  cnii»tciii  hsld  hot  tctiiliiuit«i  4hL>fl  ir 
wn*  Miccwded  h-y  \i  Sfa>nrl    j^fliall  Bumlicul^ti   mm  at 

pan  I*  (kC  a  rviJ  coJ^nur,  ^bidk  Anwed  iravp  (he  mOiUtll  of  th^ 
iTttifT  J  KuJ  ihttQ  lf<^fimc  tunrt-vmiaiiBrahls  Ui  prgpaitJun 
jd  ihc  Etantivr  Acrumulated. 

tfl  thiif'  Male  llie  CTuyilkwi  fniKiiMifiil  Jirr*evcMirl  clay*,  thr 
firr-  1»?in$  t^unlly  iqimir^  wilh  frFqn»(il  :iFiHi  drvttdful 
iWtwa.  On  ihn?  ;!Slll.ilEitri3tln?fl?fea.rirL,[ayinptiJrTUt  inolh*r 
■jN^nre^  Hjc^m^  ftre  apuJ  claries,  ^iiiKiEtJ  luhincl  ihc  f ru- 
ut,  win  9CCD  fmoi  \aplp^.  Thf  liumrtifr  nibis'^r  b^u 
-whJtli  flfnpciKnim  ihr  CTTil  cr  OB  ^hc  lufLQwTn^  ^llJi  vhs 


in  less  than  tirenty-four  iioors,  a  distance  of  S/)5S  fed, 
while  its  mean  brtadrh  appeared  to  be  about  350,  bat  at 
tbebase  850<eet.  In  its  course  it  divided  into  four  branches, 
and  flnallj  reached  a  spot  called  the  Goide's  Retreat.  Its 
entire  progress  to  this  point  was  more  than  a  mile,  so  that, 
taking  a  mean  proportion,  this  lava  flowed  at  the  rate  of 
eigbty-six  feet  an  boor. 

At  the  time  of  this  eniptioa  Kotzebue  was  at  ?iafdes. 
Yesorias  lay  opposite  to  his  window,  and  when  it  was 
dark  he  could  dearly  perceive  in  what  manner  the  ml^sses 
of  fire  roQed  down  the  mountain.  As  long  as  any  gli"*- 
mering  of  light  remained,  th«  part  of  the  tnowawih  ^as 
to  be  seen,  on  the  declivity  of  which  the  lava  formed  a 
jrtraight  but  oblique  line.  As  soon,  hoxMevcr,  as  it.^i»« 
perfectly  dark,  and  the  mountain  itsdf  Kad'tSriWrt^trtrt 
die  eye,  it  seemed  as  if  a  comet  with  f  long  tafl  »«***  *■ 
tbesky.    The  spectacle  was  awful  ai^l  ipr^nA  I     '  ^  ..^ 

He  aK:ended  the  mounCam  on  the  |  niori*««  s^eoew-* 
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MOUNT  HECLA, 

IN  ICELAND. 

[See  Plate,  Jfo.  14.] 

Still  proniji|  on  beneath  Tornea's  lake, 

And  Hecla  flaming  through  a  waste  of  snow, 

And  farthest  Greenland,  to  the  Pole  itself, 

Where,  falling  gradiml,  life  at  length  goes  out, 

The  Muse  expands  her  sotitary flight; 

And  bov'ring  oVr  the  wide  stupenduous  scene, 

Beholds  new  scenes  beneath  another  sky. 

Throned  In  his  palace  of  cerulean  ice, 

Here  winter  holds  bis  unrcjoicing  court. 

And  through  his  airy  hall  the  loud  misrule 

Of  driving  tempest  is  for  ever  heard  ; 

Here  the  grim  tyrant  meditates  his  wrath ; 

Here  arms  his  winds  with  all  subduing  frost, 

Moulds  his  fierce  hail,  and  treasures  up  his  snows. 

On  proceeding  along  the  soulhern  coast  of  Icelaad,  and  at 
aa  iBConsiderable  distance  from  Skaalhoit^  this  motuiCaiQ. 
With  Its  three  suoMnits,  preseots  kself  to  the  view.  Its 
beight  IS  five  thousand  feet^  ornearljr a nile  above  the 
levej  of  tb%sea.  It  is  not. a  promontory,  but  lies  about 
four  miles  inland.  It  is  neither  so  elevated  nor  so  pictu. 
resque  as  several  of  the  surroaoding  Icelandic  mooataina; 
out  has  been  more  noticed  than  many  other  volcanoes  <rf 
an  equal  extent,  partly  through  the  frequency  of  its  erup- 
tions,  and  partly  from  its  situation,  which  exposes  it  to  the 
view  of  many  ships  satliag  to  Greenland  and  North  Amer- 
ica.  The  surrounding  territory  has  been  so  devastated  by 
th^e  eruptions,  that  it  has  been  deserted. 

Vast  regions  dreary,  bleak,  and  bare' 

There  on  an  icy  mountain's  height. 

Seen  only  by  the  Moon's  pale  light, 

Stcrtt  Winter  rears  hie  giant  form, 

His  robe  a  mist,  his  life  a  storm : 

Hif  frown  the  shiv'ring  nations  fly, 

An'l,  hid  for  half  the  year,  in  smoky  caverns  lie. 

The  natives  asserted  that  it  was  impossible  to  ascend 
the  HMiuntun,  on  account  of  the  great  number  of  danger- 
ims  b^,  whldi  according  to  them,  are  constantly  emit- 
um  sulphureoiifi  flames,  and  exhaling  sraake;  while  the 
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one  8t«p  by  the  yielding  of  these^  a  space  which  had  been 

gained  by  several. 

Having  passed  a  number  of  fissures,  by  leaping  across 
some,  and  stepping  along  masses  of  slags  which  lay  over 
others,  they  at  length  reached  the  smnmit  of  the  first 
peak.  The  clouds  now  became  so  thick,  that  they  began 
to  despair  of  being  able  to  proceed  any  further :  it  was, 
indeed,  dangerous  even  to  move ;  for  die  peak  consists  of 
a  very  narrow  ridge  of  8l^;8,  not  more  than  two  feet 
broad,  having  a  precipice  on  each  side,  several  hundred 
fieet  in  depth.  One  of  these  precipices  forms  the  side  of  a 
vast  hollow,  which  seems  to  have  been  one  of  the  craters. 
At  length  the  sky  cleared  a  little,  and  enabled  them  lo  dis- 
cover a  ridge  below,  which  seemed  to  connect  the  peak 
they  had  ascended  with  the  middle  or  principal  one. — 
They  lost  no  time  in  availing  themselves  of  this  opportuni- 
^,  and,  by  balancing  themselves  like  rope-dancers,  suc- 
ceeded in  passing  atong  a  ridge  of  slags,  so  narrow  that 
there  was  scarcely  room  for  their  feet.  After  a  short,  but 
very  steep,  ascent,  th^  gained  the  highest  part  of  this  cel- 
ebrated mountain. 

Its  earliest  eruption  is  said  to  have  happened  in  1004, 
since  which  time  upwards  of  twenty  have  occurred.  Tfiat 
of  1693  was  the  most  dreadful,  and  occasioned  terrible  de- 
vastations, the  ashes  having  been  thrown  over  the  island 
in  every  direction^  to  the  distance  of  more  than  one  him* 
dred  miles.  In  1728,  a  fire  bu^  out  among  the  sur^ 
rounding  lava ;  and  also  in  that  lo«e  west  of  the  volcano, 
in  1754,  which  histed  for  thi-ee  days.  There  has  not  been 
any  eruption  of  lava  since  1766 ;  but  for  some  years  aAer 
flames  ifsniKi  from  the  volcano. 


THE  GEYSERS. 

[See  Plate  ^"0,  X5.] 
Nor  fitop9  the  restless  fluid,  mounting  stilK 
Tho'  oft  «mid  th'  irriguous  vale  of  springs ; 
But  to  the  mountain  courud  by  the  sand, 
That  leads  it  darkling  on  in  faithful  maze, 
Far  from  the  parent  main,  it  boils  again ! 
Fie!»h  Into  day ;  iLnd-tdlthe  glittering  hill 
U  bright  with  s^utin^  iillj».— — 
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Horrebow  observes,  that  if  you  fill  a  bottle  at  one  of  them, 
the  water  it  contains  will  boil  three  or  four  times,  at  the 
same  time  with  the  water  in  the  well.  ,  The  inhabitants 
boil  their  meat  in  it,  by  putting  the  meat  in  a  vessel  of  cold 
water  which  they  place  in  the  hot  spring.  n 

Sir  G.  S.  Mackenzie,  whose  recent  travels  in  Iceland  we 
have  already  cited,  visited  the  Geysers  at  a  season  favour- 
able to  his  observations,  the  latter  end  of  July.  He  found 
the  cultivation  of  the  surrounding  territory  much  higher 
than  might  have  been  inferred  from  the  idea  generally 
entertained  of  the  barren  and  unproductive  state  of  Iceland. 
All  the  flat  ground  in  that  quarter  of  the  island  was 
swampy,  but  not  so  much  so  as  to  impede  the  progress  of 
the  party,  who,  having  passed  several  hot  springs  to  the 
eastward  of  Skalholt,  and  others  rising  among  the  low  hills 
they  had  left  to  the  rieht,  in  proceeding  to  the  great 
Geyser,  came  to  a  farm  house,  situated  on  a  rising  ground 
in  the  nudst  of  the  bogs.  Here  the  people  were  busily, 
employed  in  making  hay,  a  scene  which  afforded  a  pleas- 
ias  change  from  the  dreary  solitude  they  had  quitted  ^  the 
whole  of  tius  extensive  district,  which  abounds  in  grass, 
would,  if  drained^  our  traveller  observes,  prove  a  very  rich 
pasture  countr}  •  Farther  on  they  came  to  several  cottages 
at  the  foot  of  the  mountain,  round  which  they  turned,  and 
came  in  right  of  the  hill,  having  the  Geysers  at  one  of  its 
sides.  Thb  hill,  in  height  not  more  than  three  hundred 
feet,  is  separated  from  the  mount|||||  towards  the  west,  by 
a  narrow  slip  of  flat  boi^  ground,  connected  with  thai 
which  extends  over  the  whole  valley.  Having  crossed  this 
bog,  and  a  small  river  which  ran  through  it,  the  party  came 
to  a  farm  honse  at  the  east  end  of  the  hiU,  and  arrived  at  a 
sfot  where  the  most  wonderful  and  awful  effects  of  subter- 
raneous heat  are  exhibited. 

On  the  east-eide  of  the  hill  there  are  several  banks  of 
clay,  from  some  of  which  steam  rises  in  different  places ; 
and  in  others  there  are  cavities,  in  which  water  boils  briskly. 
Tn  a  few  of  these  cavities,  the  water  being  mixed  with  clay, 
is  thick  and  varies  in  colour  ;-  but  is  chiefly  red  and  grey. 
Below  these  banks  there  is  a  gentle  and  uniform  slope^ 
composed  of  matter  which,  at  some  distant  period, 
has  been  deposited  by  springs  which  no  longer  exist.  Tho 
strata  or  beds  thus  formed,  seemed  to  have  been  brokca 
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friends.  The  water  in  the  basin  was  greatly  agitated^  and 
flowed  crver,  but  there  was  not  any  jet.  The  same  occur- 
red at  feJf  past  two.  At  five  minutes  post  four  on  Satur- 
day morning,  an  alaha  was  given  by  one  of  the  company. 
As  our  traveller  lay  next  the  door  of  the  tent,  he  instantly 
drew  aside  (he  canvass,  when  at  the  distance  of  little  more 
than  fifVy  yards,  a  most  extraordinary  and  magnificent  ap- 
pearance presented  itself.  From  a  place  they  had  not  be- 
&re  noticed^  they  saw  water  thrown  up,  and  steam  issning 
with  a  tremenduous  noise.  There  was  little  water ;  but 
the  force  with  which  the  steam  escaped,  produced  a  white 
column  of  spray  and  vapour,  at  least  sixty  feet  high.  They 
enjoyed  this  astonishing  and  beaotiful  sight  until  seven 
o^cIock,  when  it  graduaUy  disappeared. 

The  remaining  part  of  the  morning  was  occupied  in 
examining  the  environs  of  tlie  Geysers:  and  at  every  step 
they  received  some  new  gratification.  Following  the  chan- 
nel which  hadlieen  formed  by  the  water  escaping  from  the 
great  basin  dunng  the  eruptions,  they  found  several  beau«' 
tiful  and  delicate  petrilactioiis.  The  leaves  of  birch  and 
willow  were  seen  converted  into  white  stone,  and  in  the 
most  perfect  state  of  preservation,  every  minute  fibre  being 
entire.  Grass  and  rushes  were  in  the  same  state,  and  also 
masses  of  peat  Several  of  these  rare  and  elegant  speci- 
mens were  brought  safely  to  Great  Britain.  On  the  out- 
side of  the  mount  of  the  Geyser,  the  depositions,  owinp;  to 
the  splashing  of  the  water,  are  rough  and  have  been  justly 
compared  to  the  heads  of  caidiflowers.  They  are  of  a  yel- 
lowish brown  colour,  and  are  arranged  around  the  mount, 
somewhat  like  a  circular  flight  of  steps.  The  inside  of  the 
basin  is  comparatively  smooth ;  and  the  matter  forming  it 
is  more  compact  and  dense  than  the  exterior  crust;  when 
polished  it  is  not  devoid  of  beauty,  being  of  a  grey  colour, 
mottled  with  black  and  white  spots  and  streaks.  The 
white  incrustation  formed  by  the  water  of  the  beautiful 
cavity  before  described,  had  taken  a  very  curious  form  at 
the  water's  edge,  very  mnch  resembling  the  capital  of  a 
Gothic  column. 
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hiU,  itt  a  hollow  formed  by  a  bank  of  clay  and  sulphur, 
ateam  rushed  with  gteat  force  and  ooise  from  among  tlic 
loose  fragments  of  rock. 

In  ascending  the  mountain,  our  travellers  met  with  a 
spring  of  cold  water,  which  was  little  to  be  expected  in 
such  a  place.  At  a  mater  elevation,  they  came  to  a 
ridge,  composed  entirely  of  sulphur  and  clay,  joining  two 
summits  of  the  mountain.  The  smooth  crust  of  sulphur 
was  beautifully  cbrystallised  ;  and  beneath  it  was  a  quan- 
tity of  loose  ffranular  sulphur,  which  appeared  to  be  col- 
lecting and  chrystalizing,  as  it  was  sublimed  along  with 
the  steam.  On  removing  the  sulphureous  crust,  steam  is- 
sued, and  annoyed  the  party  so  much,  that  they  could  not 
examine  this  place  to  any  depth. 

Beneath  the  ridge,  on  the  farther  side  of  this  great  bed* 
of  sulphur,  an  abundance  of  vapour  escaped  with  a  loiid 
uoise.  Having  crossed  to  the  side  of  the  mountain  opposite, 
they  walked  to  what  is  called  the  principal  spring.  This 
was  a  task  of  much  apparent  danger,  as  the  side  of  the 
mountain  to  the  extent  of  about  half  a  mile,  was  covered 
with  loose  clay,  into  which  the  feet  of  our  travellers  sunk 
at  every  step.  In  mauy  places  there  was  a  thin  crust,  be- 
neath which  the  clay  was  wet,  and  extremely  hot.  Good 
fortune  attended  them ;  and  without  any  serious  inconven- 
ience, they  reached  tlie  object  they  had  in  view.  A  dense 
column  of  steam,  mixed  with  a  small  portion  of  water, 
forced  its  way  impetuously  through  a  crevice  iu  a  rock,  at 
tlie  head  of  a  narrow  valley,  or  bi*eak  in  the  mountain.^- 
The  violence  with  which  it  rushed  out  was  so  great,  that 
the  noise,  thus  occasioned,  might  often  be  heard  at  the  dis- 
tance of  several  miles.  During  night  while  the  party  lay 
in  their  tent  at  Krisuvik,  they  more  than  once  listened  to  it 
with  mingled  awe  and  astonishment.  Behind  the  column 
of  vapour  was  a  dark-coloured  rock,  which  added  to  the 
sublimity  of  the  effect. 

"  It  is  quite  beyond  my  power,"  observes  Sir  George 
Mackenzie,  ^^  to  ofier  such  a  description  of  this  extraordi- 
nary place,  as  would  convey  adequate  ideas  of  its  wonders, 
or  of  its  terrors.  The  sensations  of  a  person,  even  of  firm 
nerves,  standing  on  a  support  which  feebly  sustains  hhn,  ov- 
er an  abyss  where,  literally,  fire  and  brimstoue  are  in 
dreadful  and  mcessam  action  5  having  before  his  eyes  tre- 
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and  wind,  as  to  render  them  almost  blind,  at  tke  sane  time 
that  the  face  of  each  was  excoriated,  and  the  lips  exceed* 
iogly  swelled. 

On  the  first  of  August  of  the  following  year,  1787y  the 
celebrated  and  indefatigable  naturalist,  M.  de  Saussure,  set 
out  on  his  successful  expedition,  accompanied  by  a  servant 
and  eighteen  guides,  who  carried  a  tent  and  mattresses,  Uh 
gether  with  the  necessary  accommodations  and  various  in- 
struments of  experimental  philosophy.  The  first,  night 
they  passed  under  the  tent,  on  the  summit  of  the  mountain 
of  La  Cote,  4986  feet  above  <<  the  Pribry,"  a  large  village 
in  the  vale  of  Chamouni,  the  journey  thither  being  exempt 
from  trouble  or  danger,  as  the  ascent  is  always  over  turf, 
or  on  the  solid  rock  $  but  ^bove  this  place  it  is  wholly  over 
ic^  or  snows. 

Early  next  morning  they  traversed  the  Glacier  of  La 
Cote,  to  gain  the  foot  of  a  small  chain  of  rocks^  inclosed  in 
the  snows  of  Mont  Bknc.  The  glacier  is  both  difficult  wd 
dangerous,  being  intersected  by  wide,  deep,  irregular 
chasms,  which  frequently  can  be  passed  only  by  three 
bridges  of  snow,  which  are  suspendea  over  the  abyss.  After 
reaching  the  ridge  of  rocks,  the  tract  winds  along  a  hoHow, 
or  valley,  filled  with  snow,  which  extends  north  and  south 
to  the  foot  of  the  highest  summit,  and  is  divided  at  intervals 
by  enormous  crevices.  These  shew  the  snow  to  be  dispo* 
sed  in  horizontal  beds,  eaeh  of  which  answers  to  a  year, 
and  notwithstanding  the  width  of  the  fissures,  the  depth 
can  in  no  part  be  measured.  At  four  in  the  afternoon,  the 
party  reached  the  second  of  the  three  great  platforms  of 
snow  they  had  to  traverse,  and  here  they  encamped  at  the 
height  of  9312  feet  above  the  Priory,  or  12,768  feet,  near- 
ly two  miles  and  a  half  above  the  level  of  the  sea. 

From  the  centre  of  this  platform,  enclosed  between  the 
farthest  summit  of  Mont  Blanc  on  the  south,  its  high  steps, 
or  terraces,  on  the  east,  and  the  Dome  de  Goute  on  the 
west,  nothing  but  snow  appears.  It  is  quite  pure,  of  a 
dazzling  whiteness,  and  on  tlie  bigli  summits  presents  a 
singular  contrast  with  the  sky,  whidh  in  these  elevated 
regions  is  almost  black.  Here  no  living  being  is  to  be 
seen  5  no  appearance  of  vegetation  5  it  is  the  ab^e  of  cold 
and  silence.  "Whea,'>  observes  M.  de  Saussere,  «I 
rcprwioBt  to  myself  Dr.  Paccard  and  James  Balma  first 
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the  smaHest  difference  in  the  taste  or  smell  of  bread>  wine, 
meat,  fruits,  or  liquors,  as  some  travellers  ha\^  pretended 
is  the  case  at  great  heights ;  but  sounds  were  of  coarse 
much  weakened,  from  the  want  of  objects  of  reflection. 
Of  all  the  organs,  that  of  respiration  was  most  aflTected,  the 
pulse  of  one  of  di^  guides  beating  ninety-eight  times  ijq  a 
minute,  that  of  the  servant  one  hundred  and  twelve,  ^  and 
that  of  M.  de  Saussure  one  hundred  and  one ;  while  at 
Cbamouni  the  pulsations  respectively  .were  forty-nine,  six- 
ty, and  seventy-iwo.  A  few  days  afterwards,  Mr.  Beau- 
foy,  an  English  gentleman,  succeeded  in  a  similar  attempt, 
although  it  was  attended  with  greater  difficulty,  arising 
from  enlargements  in  the  chasms  in  the  ice. 

THE  GLACIERS,  OR  ICE  MASSES. 

[See  Plale,  J^o,  17.] 
Tbb  three  great  Glaciers,  or  Ice  mountains,  wjiich  de- 
scend from  the  flanks  of  Mont  Blanc,  add  their  ice  to  that 
•f  the  Miage,  and  present  a  majestic  spectacle,  amid  the 
astonishing  succession  of  icy  summits,  of  deep  vallies,  and 
of  wide  diasms,  which  have  become  channels  for  the 
innumerable  torrents  and  cataracts  with  which  these  moun- 
tains abound.  The  view  which  the  Glacier  of  Talafre 
affords  from  its  centre,  looking  towards  the  north,  is  as 
extraordinary  as  beautiful.  It  rises  gradually  to  the  base 
of  a  senucircular  girdle,  formed  of  peaks  of  granite  of  a 
great  height,  and  terminating  in  sharp  summits,  extremely 
varied  in  their  forms ;  while  the  intervals  between  these 
peaks  are  filled  up  by  ice,  which  falls  into  this  mass,  and 
this  mass  of  ice  is  crowned  by  masses  of  snow,  rising  in  fes* 
toons  between  the  bkck  and  vertical  tables  of  granite,  the 
steepness  of  which  does  not  allow  them  to  remain.  A  ridge 
of  shattered  wrecks  divides  thb  glacier  lengthwise,  and 
ibrms  its  most  elevated  part,  being  8538  feet,  upwards  of 
a  mile  and  a  half,  above  the  level  of  the  sea.  This  prospect 
has  nothing  in  common  with  what  is  seen  in  other  parts  of 
the  world.  The  immense  masses  of  ice,  surrounded  and 
surmounted  by  pyramidal  rocks,  still  more  enormous  ia 
magnitude ;  the  contrast  between  the  whiteness  of  the  snow 
and  the  obscure  colours  of  the  stones,  moistened  by  the 
water  which  trickles  down  th-ir  sirles ;  the  purity  of  the 
air  5  the  daasling  light  of  the  3un,  which  gives  to  these 
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of  Mont  Blanc,  that  enormous  colossus  ot'  snow  and  icp, 
iirbich  parts  the  clouds,  and  pierces  to  the  very  heavens! 
Below  this  raountaiD,  which  hids  defiance  to  time,  and 
whose  eternal  ice  disre|;ards  the  dissolving  power  of  the 
sun,  a  band  of  pyramidical  rocks  appears,  the  intervals  be- 
tween  them  befog  so  many  vallies  of  ice,  the  immensity  of 
which  appals  the  imagination.  Their  deep  chasms  may  be 
distinguished,  and  the  noise  of  the  frequent  avalanckes 
Yfalls  of  immense  masses  of  snow,)  presents  to  the  mhid 
the  gloomy  ideas  of  horror,  devastation,  and  ruin.  Father 
otk,  o$^t  summits  of  ice  prolong  this  majestic  picture. — 
Among  these  are  the  hi^  mountains  of  the  St.  Bernard, 
and  those  which  border  on  the  Boromean  islands. 

Perhaps  there  is  not  in  our  hemisphere  a  theatre  more 
instructive,  or  more  adapted  for  reflection,  than  the  summit 
-of  this  mountain.  Where  beside  can  be  seen  such  variety 
and  contrast  of  forms ;  such  resohs  of  the  efforts  of  time ; 
such  effects  of  all  the  climates,  and  of  aU  the  seasons  ?  At 
one  glance  may  be  embraced  frosts  equally  intense  with 
those  of  Lapland,  and  the  rich  and  delightful  frontiers  of 
Italy;  eternal  ice,  and  waving  harvests;  all  the  chiHhig 
horrors  of  winter,  and  the  luxuriant  vegitation  of  summer ; 
eighty  leagues  of  fertile  plains,  covered  with  towns,  with 
vineyards,  with  fields,  and  herds,  and  adjoining  to  these,  a 
depth  of  twenty  thoiyind  feet  of  everlasting  ice. 

MONTSERRAT. 

[See  Plate,  JVb.  18.] 
Here,  'midst  the  changeful  scenery,  ever  new, 
Faacy  a  thousand  wond'rous  forms  descries, 
More  wildly  great  than  ever  pencil  drew ; 
Rocks,  torrents,  gulfs,  and  shapes  of  giant  size, 
And  glittering  cliffs  on  cliffs,  and  fiery  ramparts  rise. 

B£ATTI£. 

This  Spanish  mountain,  which  has  been  so  long  celebra- 
ted on  account  of  the  singularity  of  its  shape,  but  chiefly 
for  its  convent  and  its  numerous  hermitages,  is  nine  leagues 
north-west  of  Barcelona,  in  the  province  of  Catalonia.  .  Ft 
is  in  height  only  3,300  feet  abo'  j  the  level  of  the  sea,  but  it 
commands  an  enchanting  prospect  of  the  fine  plain  of  Bar- 
celona, exieudhigto  th^  sea,  as  well  as  of  the  Islands  of  Ma- 
jorca and  Mftnotca,  distant  150  miles. 
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eisternB;  an  inconvenience,  however,  which  is  in  a  great 
measure  counterbalanced  by  the  absence  of  wolves,  bears, 
and  other  wild  beasts. 

Captain  Carlton,  an  Englishman,  who  visited  Monserrat 
some  years  ago,  ascended  to  the  loftiest  hermitage,  that  of 
St.  Jerome,  by  the  means  of  spiral  steps  hewn  out  in  the 
rock  on  account  of  the  steep  aclivity.  This,  he  observes 
60uld  not,  in  his  time  be  well  accomplished  by  a  stranger, 
without  following  the  footsteps  of  an  old  ass,  who  carried 
from  the  convent  a  daily  supply  of  food  to  the  hermits. 
This  flpimal  having  his  two  panniers  stored  with  the  provi- 
sions mvided  into  portions,  climbed  without  a  guide,  and 
fatting  stopped  at  each  of  the  cells,  where  the  hermit  took 
the  portion  allotted  to  him,  returned  back  to  the  convent. 
He  found  that  one  of  these  hermits,  to  beguile  the  weari- 
someneas  of  his  solitude,  had  contrived  so  effectually  to 
tame  the  birds  which  frequented  the  groves  snrroundii^  hn 
hermitage,  that  he  couM  draw  them  together  with  a  whis- 
tle, when  they  perched  on  his  head,  breast,  and  shoulders, 
taking  the  food  from  his  mouth. 

The  convent  is  situated  on  the  eastern  side  of  the  moun- 
tain, which  seems  to  have  been  split  by  vast  torrents  of 
water,  or  by  some  violent  convulsion  of  nature :  in  tb» 
way  a  platform  has  been  formed  in  the  cleft,  sufficiently 
ample  for  the  purpose  of  its  construction.  It  is  one  of  the 
forty-five  religious  holies  of  the  Spanish  congregation  Of 
the  order  of  St  Benedict.  The  monks  are  bound  to  sup^ 
ply  food  and  lodging  for  three  days  to  all  pilgrims  who 
come  up  to  pay  their  homage  to  the  Virgin ;  besides  which, 
they  entertain  the  hermits  on  Sundays.  The  latter,  who 
make  a  vow  never  to  quit  the  mountain,  take  their  stations 
by  seniority,  the  junior  hermit  being  placed  at  the  greatest 
distance  from  the  convent,  and  descending  progressively  as 
the  vacancies  happen.  They  are  not  alt(^ther  idle,  •ta- 
king pains  to  rival  each  other  in  making  basket-works  and 
other  fanciful  productions,  which  they  display  with  great 
HfSability  to  their  visitors.  They  assemble  every  morning 
to  hear  mass  and  perform  divine  service,  in  the  parish- 
church  of  St.  Cecilia,  which  lies  considerably  above  the 
convent;  and  twice  a  week  they  confess  and  communicate. 
They  wear  their  beards  long,  and  are  clad  in  brown. 

The  church  of  St.  Cecilia  is  a  gloomy  edifice,  the  gilding 
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42  MOUNTAINS. 

thftA  seven  thousand  feet,  nearly  a  mite  and  a  haff^  above 
tke  level  of  the  sea ;  and  here  iie  cnrrents  of  lava,  hitherto 
concealed  by  the  vegetation,  begin  to  appear  m  all  their 
aridity  and  confusion,  a  few  lowfy  shrubs  and  creeping 
|>lants  alone  diversifying  the  sotface  of  ik  desert,  the  most 
mrid  and  nigged  that  can  be  iosagined. 

A  small  sandy  platform  of  pumice  stones,  l>ordered  by 
-two  enormous  currents  of  vitivous  lava,  and  blocks  of  tl^ 
same  nature,  ranged  in  a  semicircle,  forms  what  is  called 
the  Station  of  the  English,  on  account  of  the  Peak  having 
been  so  often  v'tsited  by  Biidsh  travellers.  This  platform 
is  9^786  feet,  upwards  of  a  mile  and  three  quarters,  above 
the  level  of  the  sea ;  and  beyond  it  the  acclivity  is  very  steep, 
great  masses  of  scoriae,  extremely  rough  and  sharp,  cover- 
ing the  currents  of  lava.  Towards  the  summit,  nothing 
but  pumice  stone  is  to  be  seen*.  In  fact  the  peak  can  only 
be  ascended  on  the  east  and  south-east  sides.  As  it  is 
impossible  to  get  round  the  crater,  the  traveller's  progress  is 
arrested  at  the  spot  at  which  he  reaches  it.  Here  the  two 
orders  of  volcanic  substances  are  to  be  seen,  the  modem 
lavas  being  thrown  up  amid  the  ruins  of  ejections  mucb 
more  ancient,  the  immense  masses  of  which  constitute  the 
platform  on  which  the  Peak  is  placed.  The  shattered  sides 
present  a  series  of  thick  beds,  almost  all  plunging  towards 
the  sea,  composed  alternately  of  ashes,  volcanic  sand, 
pumice  stones,  lavas,  either  compact  or  porous,  and  scoria. 
An  incalculable  number  of  currents,  comparatively  recent^ 
which  have  descended  from  the  Peak,  or  have  issued  from 
Its  flanks,  form  irregular  furrows,  which  run  along  the  more 
ancient  masses,  and  lose  themselves  in  the  sea  to  the  west 
and  north.  Among  these  cnrrents  more  than  eighty  craters 
are  scattered,  and  augment  with  their  ruins  the  confusion 
which  prevails  throughout. 

The  crater  can  done  be  reached  by  descending  down 
three  chasms.  Its  sides  are  absolutely  precipitous  within, 
and  are  most  elevated  towards  the  north.  Its  form  is  el- 
liptical ;  its  circumference  about  one  thousand  two  hundred 
feet ;  and  its  depth  according  to  Cordier,  one  hundred  and 
ten  feet.  Humboldt,  however,  estimates  it  at  not  more 
than  from  forty  to  sixty  feet.  The  sides  are,  agreeably  to 
.he  former  of  these  observers,  formed  of  an  earth  of  snowy 
whiteness,  resttUing  from  the  decomposition  of  the  blackwt 
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At  the  distance  of  thirty-four  leagues  from  the  island, 
Mr.  Benoet  had  a  very  distinct  view  of  the  Peak,  rising 
like  a  cone  from  theli^  of  the  ocean.  The  rocks  and 
strata  of  Tenerifie,  he  observes,  are  wholly  volcanic,  the 
long  chain  of  mountains,  which  may  be  termed  the  central 
chain,  traversing  the  island  from  the  foot  of  the  second 
region  of  the  Peak,  and  sloping  down  on  the  eastern, 
western,  and  northarn  sides,  to  the  sea.  Towards  the  south, 
or  more  properiy  the  S.  S.  W.  the  mountains  are  nearly 
perpendicular,  and  though  broken  into  ridges,  and  occa- 
sionally separated  by  deep  ravines,  that  are  cut  transversely 
as  well  as  longitudinally,  there  are  none  of  those  plains,  nor 
that  gradual  declination  of  strata,  which  the  south-eastern 
and  north-western  sides  of  the  island  exhibit. 

Mr.  Bennet  ascended  the  Peak  in  the  month  of  Sep- 
tember, 1810.  We  give  the  abridged  details  of  this  ex- 
pedition in  his  own  words. 

The  road  to  the  city  of  Orotava,  is  a  gradual  and 
<  'uny  slope  for  three  or  four  miles,  through  a  highly  cultl- 
Viued  country.  Leaving  the  town,  after  a  steep  ascent  of 
a^out  an  hour,  through  a  deep  ravine,  we  quitted  the  culti- 
vated part,  and  entered  into  forests  of  chesnuts,  the  trees 
of  which  are  of  a  large  size.  The  form  of  this  forest  hi 
^>  )lorig ;  the  Soil  is  deep,  asd  fGiiued  of  decomposed  lava, 
%.i  lU  ash  and  pumice.  I  examined  several  channels  in  the 
htr  ita,  or  ravines  worn  by  the  rains,  and  there  was  no 
a  p  ;>earance  of  any  other  rock.  Leaving  this  forest,  the  tract 
passes  over  a  series  of  green  hills,  which  we  traversed  in 
ab<mt  two  hours,  and  at  last  baited  to  water  our  mules  at  a 
spo^  where  there  is  a  small  spring  of  bad  and  brackish 
water  issuing  from  a  lava  rock.  The  ravine  is  of  consider- 
-Md  depth.  The  range  of  green  hills  extending  a  mile  or 
two  further,  the  soil  shallowing  by  degrees,  until  at  length, 
the  tree.s  and  shrubs  gradually  dwindling.in  size,  the  Spa* 
nish  broom  alone  covers  the  ground.  Leaving  behind  us 
this  range  of  green  hills,  the  track,  still  ascending,  leads  for 
several  hours  across  a  steep  and  difficult  mass  of  lava  rock, 
broken  here  and  there  into  strange  and  fantastic  forms,  wora 
Into  deep  ravines,  and  scantly  covered  in  places  by  a  thin 
layer  of  yellow  pamicc.  As  we  proceeded  on  our  road, 
the  liflls  on  our  left  gtadually  rose  in  height  till  the  summits 
tvere  lost  in  those  of  the  sentral  chain  5  while,  on  our  right. 
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5uch  a  hdglit  in  the  morning,  and  had  coat  us  a  day  *s  labmtr 
to  Glimb,  lay  stretched  as  plains  at  our  feet ;  from  the  un- 
common rarity  of  the  atmosphere,  the  whole  vault  of  heav- 
en appeared  studded  with  innumerable  stars,  while  the  val- 
leys of  Orotava  were  hidden  from  our  view  by  a  thin  veil 
of  light  fleecy  donds,  that  floated  far  beneath  the  elevated 
spot  we  had  choflen  for  our  resting-place;  the  solemn 
stillness  of  the  night  was  only  interrupted  by  the  crackling 
of  the  fire  round  which  we  stood,  and  by  the  whistling  of 
the  wind,  which  coming  in  hollow  gusts  from  the  mountain, 
resembled  the  roar  of  distant  cannon. 

Between  two  and  three  in  the  morning  we  resumed,  on 
foot,  our  ascent  of  the  mountain,  the  lower  part  of  which 
we  had  climbed  on  horseback  the  preceding  evening ;  the 
ascent,  however,  became  nmch  more  rapid  and  difficult, 
our  feet  sinking  deep  in  the  ashes  at  every  step.  From 
the  uncommon  sharpness  of  the  acclivity,  we  were  obliged 
to  stop  often  to  take  breath ;  aAer  several  halts,  we  at  last 
reached  the  head  of  the  pumice  hilL  After  resting  some 
short  time  here,  we  begui  to  climb  the  stream  of  lava,;, 
stepping  from  mass  to  mass.  The  ascent  is  steep,  painful, 
and  hazardous ;  in  some  pbces  the  stream  of  lava  is  heap- 
ed up  in  dykes  or  cwbaiuiments ;  and  we  were  obliged  to 
clamber  over  them  as  one  ascends  a  steep  waU. 

We  halted  several  times  during  the  ascent,  and  at  last 
reached  a  spot  odled  La  Cueva,  one  of  the  numerous  caves 
that  are  found  on  the  sides  of  the  mountain ;  this  is  the 
largest  of  them,  and  is  filled  mth  snow  and  the  most 
delicious  water,  which  was  just  at  the  point  of  congelation. 
The  descent  into  it  is  difficult,  it  being  thirty  or  forty,  feet 
deep.  One  of  our  party  let  himself  down  by  a  rope :  he 
could  not  see  the  extent  of  the  cave,  but  the  guides  de- 
clared it  to  be  three  hundred  feet  in  length,  and  to  contaia 
thirty  or  forty  feet  of  water  in  depth.  The  roof  and  sides 
are  composed  of  a  fine  stalactitic  lava,  similar  to  that 
found  on  Vesuvius,  and  it  is  of  the  same  nature  as  that 
which  flowed  on  the  surface.  We  rested  here  about  half 
an  hoMr,  during  which  we  had  an  opportunity  of  observing 
the  rising  of  the  sun,  and  that  singular  and  rapid  change 
of  night  into  day,  the  consequence  of  an  almost  entire 
absence  of  twilight.  As  we  ascended  the  north-east  side 
of  the  mountain,  this  view  was  strikingly  beautiful :  at 
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liilge  10  the  bottoBi  «boiii  two  faondred  feet,  forming  en 

The  view  fran  the  nwiiiiit  is  stupendous :  we  coald 
pbiBily  d&scover  the  whole  form  of  the  island,  and  we  made 
eat  distaDCtly  three  or  four  of  the  islands,  which,  collec- 
tively, arc  called  the  Canaries*,  we  oouhl  not,  however  see, 
I^ancerolfe  or  Fuerieveniwraj  thoqgh  we  were  told  that 
other  travellers  had  distinguished  tliem  aU. 

From  this  spot,  the  central  chain  of  mountuns  ti»t  mns 
flrom  south-west  to  northeast,  is  easily  to  be  distinguished. 
These,  with  the  succession  of  fertile  and  woody  vallieB, 
commencing  from  Scm  UmdOj  and  endhig  at  Las  Horcas, 
with  the  long  line  of  precipitous  lava  rocks  that  lay  on  the 
right  of  our  wcent,  and  which  traverse  that  part  of  the 
i£uid  nmning  from  east  to  vrest,  from  their  point  of  depnr- 
%me  at  the  Cnnalbf  to  where  they  end  in  an  abrupt  head- 
land on  the  coast,  with  tlieir  forests,  and  villages,  and  vine- 
yards, the  port  with  the  shippii^  in  the  roads,  the  towns 
of  Orotava  with  their  spires  glittering  as  the  rooming 
son  burst  upon  them,  aflbrd  a  cheerful  contrast  to  the 
•treams  of  lava,  the  mounds  of  ash  and  pumice,  ai^d  the 
sulphurated  rock  on  which  we  had  taken  our  seat./  The 
sensation  of  extreme  height  was  in  feet  one  of  th^  most 
extraordinary  I  ever  felt ;  and  though  I  did  not  find,  the 
pain  in  my  chest  arising  from  tiie  rarity  of  the  atmosphere, 
near  so  acute  as  on  tlie  mountains*of  Switseriand,  yet 
there  was  a  keenness  in  the  air,  independent  of  the  o^d, 
that  created  no  small  uneasiness  in  the  lungs.  The  respi- 
ratkm  became  short  and  quick,  and  repeated  hafas  were 
found  necessary.  The  idea  also  of  extreme  height  was  to 
me  more  determinate  and  precise  than  on  the  mountains  of 
Switzerland ;  and  though  the  immediate  objects  of  vision 
were  not  so  numerous,  yet  as  the  ascent  is  more  rapid,  the 
declivity  sharper,  and  there  is  here  no  mountain  like  Mont 
Blanc  towering  above  you,  the  12fiO0  feet  above  the  level 
of  the  sea  appeared  considerably  more  than  a  umilar  ele- 
vation above  the  lake  of  Geneva*  We  remmned  at  the  sum- 
mit about  three  quarters  of  an  hour,  our  ascent  having 
cost  OS  the  laboar  of  four  hours,  as  we  left  the  Estancia  at 
ten  mtnntes  before  three,  and  reached  the  top  of  the  peak 
before  seven.  Our  themometer,  ^wfaich  was  graduated  lo 
the  scaleof  Fahreoli^  was,  duiing  our  ascent,  as  IbUows : 
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ty  fires  in  the  vicinity.  The  whole  country  for  three  leagues 
n>ttBd  was  in  flames^  which  were  mcreased  by  another  vol- 
cano opening  by  at  ^east  thirty  different  vents  within  the 
circumferenee  of  half  a  mile.  On  the  2nd  of  February  fol- 
lowing, another  volcano  broke  out  in  the  town  of  Gainary 
swallowing  up  a  large  church. 

A  subsequent  eruption  in  1706  filled  up  the  port  of 
Guarachico.  The  lava,  in  its  descent,  ran  five  leagues  in 
six  hours;  and  on  this  lava  houses  are  now  built  where 
ships  formerly  rode  at  anchor.  Neither  of  these  eruptions 
were  from  the  crater  on  the  summit  of  the  peak,  for  that  * 
lias  not  ejected  hiva  for  centuries,  and  it  now  issues  from 
the  flanks  only.  The  last  eruption  was  on  the  9th  of  June, 
1798,  and  was  very  terrible.  Three  new  mouths  opened 
at  the  height  of  8,1  SO  feet,  upwards  of  a  mile  and  a  half 
above  the  level  of  the  sea^  upon  the  inclined  slope  of  the 
base  of  the  Peak  towards  the  S.  W.  Above  this,  at  the 
height  of  10,240  feet,  neariv  two  miles,  M.  Cordier  found 
a  vast  crater  nearly  four  mues  and  a  half  in  drcumferenae, 
which  he  ascertained  to  be  very  ancient.  Its  sides  are  ex- 
tremely steep,  and  it  still  presents  the  most  ffi^tful  pic^ 
ture  of  the  violence  of  subterraneous  fire.  The  P^ak  rise* 
from  the  sides  of  this  monstrous  aperture.  To  the  S.  W.  is 
the  moimtain  of  Cahora,  which  is  said  to  have  become  a 
volcano  in  1797*  The  other  mountains  of  Tenerifle,  which 
tradition  reports  to  have  been  formerly  volcanoes,  are 
Monfe  Roxo,  or  the  red  mountain ;  several  mountains,  call* 
ed'the  Malpasses,  lying  to  the  eastward ;  and  one,  (Rejada) 
kk  a  southern  direction.  Throughout  the  whole  of  the 
iiistaoce  between  Monte  Roxo  and  the  bay  of  Adexe,  ac^ 
cording  to  Mr.  Glass,  the  shore  is  about  2500  feet,  nearly 
half  a  mile,  in  height,  and  perpendicular  as  a  wall.  The 
southern  coast  has  a  much  superior  elevation,  the  chmn  of 
.  mountains  by  which  it  is  bounded  being,  a^[reeably  to  St. 
Vinoant,  8,S20  feet,  more  than  a  mile  and  a  half,  above 
Aelevtf  of  thes^. 

THE  SOUFFRIERE  MOUNTAIN, 

IN  TBB   ISLAND   OP   ST.    VINCENT. 

This  volcanic  mountain,  the  dreadful  eruptk>n  of  which  > 
wc  are  about  to  describe,  is  the  nu»t  elevated  and  moat 
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to  the  tropical  tempest.  It  apparenll j  skunbered  inpil* 
hktbI  soutade  and  traaqitttiQr,  and,  from  the  luxuriant 
vegetation  and  growth  of  the  Ibrest,  which  covered  its  nde 
firom  tlie  base  nearfy  to  the  samak,  seemed  to  dlsoounte- 
nMiee  the  fact,  and  hhify  the  reciHNis  of  the  aacient  vol* 
cano.  Such  was  the  majestiCypeaocialSoufinerey  on  April 
the  27th;  but  our  imaginary  safety  was  soon  to-  be  con- 
founded by  tiM  sudden^  danger  of  devastatioD.  Jostaslhe 
phmtatioa  bell  rang  at  noon  on  that  da},  an  abrapt  and 
(fareadful  craih  from  themoontafai,  with  a  severe  coneuuion 
of  the  earth,  and  tremnkms  noise  in  the  air,  alarmed  all 
around  it.  The  resurrection  of  this  fiery  furaaee  was  pn>- 
ckumed  in  a  moment  by  a  vast  oafamm  of  thick,  black,  ropy 
sttoke,  like  that  of  an  immense  glass-lmose,  bursting  forth 
at  once,  and  rooanttiqf  to  the  Aj ;  showering  down  sand, 
gritty  calcined  particles  of  earth  and  ashes  mixed,  on  all 
below.  This,  driven  bdbre  the  wind  towards  Wallibou  and 
Mome  Ronde,  darkened  the  air  like  a  cataract  of  rain,  and 
covered  the  ridges,  woods,  and  caoe-pieces  with  light  grey- 
odoured  ashes,  resembling  snow  when  slightly  covered  by 
dust.  As  the  eruptioB  increased,  this  continual  shower  ex- 
panded, destroying  eveiy  appearance  of  v^etation.  At 
night  a  very  considerable  d^r^  of  ignition  was  observed 
on  Uie  lips  of  the  crater;  but  it  is  not  asserted  that  there 
was  as  yet  any  visible  ascension  of  flame.  The  same  awful 
%ene  presented  itself  on  the  following  day ;  the  fall  of  ashes 
and  calcined  pebbles  still  increasing,  and  the  compact,  pit- 
chy column  from  the  crater  rising  perpendicularly  to  an 
immense  heigbt^with  a  noise  at  intervals  like  die  muttering 
of  distant  thunder. 

On  Wednesday,  the  29th,  all  these  menacing  symp* 
ttuns  ol  horror  and  combustion  still  gathered  more  thick  and 
terrific  for  miles  around  the  dismal  and  halfK>bserved  moon- 
tain.  The  prodigious  column  shot  up  with  quicker  motion, 
dilating  as  it  rose  like  a  balloon.  The  sun  appeared  in  total 
eclipse,  and  shed  a  meridian  o^ twilight  over  us,  that  aggra- 
.  rated  the  wintrygloom  of  the  scene,now  completely  powder- 
ed over  with  falling  particles.  It  was  evident  that  the  crisis 
was  yet  to  come — ^Uiat  the  bumina  fluid  was  struggling  fi>r  a 
vent,  and  labouring  to  throw  off  the  superincumbent  strata, 
and  obstrucUons,  which  suppressed  irs  torrent.  At  luglit, 
\t  was  manifest  that  it  had  greatly  disengaged  itself  from  Ita 
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shooting  upwards  from  the  mouth  like  rockets  of  the  most 
dazzling  lustre— others  like  shells,  with  their  trailing  fuses, 
flying  in  different  parabolas,  with  the  most  yivid  scintilla* 
tions  from  the  dark  sanguine  column,  which  now  seemed 
inflexible,  and  immoveable  by  the  wind.  Shortly  after 
seven  in  the  afternoon,  the  mighty  cauldron  was  seen  to 
simmer,  and  the  ebullition  of  lava  to  break  out  on  the  N. 
W.  side^  This,  immediately  afler  boiling  over  the  orifice, 
and  flowing  a  short  way,  was  opposed  by  the  acclivity  of 
a  higher  point  of  land,  over  which  it  was  impelled  by  the 
immense  tide  ofjiquefied  fire  which  drove  it  on,  forming 
the  fi^irt  V  in  gi'&nd  illumination.  Sometimes,  when  the 
ebullition  slackened,  or  was  insufficient  to  urge  it  over  tlie 
obstructing  hill,  it  recinled  like  a  refluent  billow,  from  the 
rock,  and  then  again  rushed  forward,  impelled  by  fresh 
supplies,  and,  surmounting  every  obstacle,  carried  rocks 
and  woods  together,  in  its  course  down  the  slope  of  the 
mountain,  until  it  precipitated  itself  down  some  vast  ra- 
vine, concealed  from  our  sight  by  the  intervening  ridges  of 
Morne  Ronde.  Vast  globular  bodies  of  fire  were,  seen 
projected  from  the  fiery  furnace,  and,  bursting,  fell  back 
into  it,  or  over  it,  on  the  surrounding  bushes,  which  were 
instantly  set  in  flames.  About  four  hours  from  the  lava 
boiliDe  over  the  crater,  it  reached  the  sea,  as  we  could  ob» 
serve  from  the  reflection  of  the  tire  and  electric  flashes  at* 
tending  it.  About  half  past  one,*  the  following  monting, 
another  stream  of  lava  was  seen  descending  to  the  eastwanl 
towards  Rabadca.  The  thundering  noise  of  the  mountain, 
and  , the  vibration  of  sound  that  had  been  so  formidable 
hitherto,  now  mingled  in  the  sudden  monotonous  roar  of 
the  rolling  lava,  l^carae  so  terrible,  that  dismay  was  aU 
most  turned  into  despair.  At  tfa is  time  the  first  earthqudce 
was  felt  'j  tills  was  followed  by  showers  of  cinders,  which 
fell  with  the  hissing  noise  of  hail,  during  two  hours. 

'^  At  S  o'clock,  a  rolling  on  the  roofs  of  the  houses  indi- 
cated a  fan  of  stones,  which  soon  thickened,  and  at  length 
HJieteended  in  a  rain  of  intermintled  fire,  which  threatened 
at  ouce  the  fate  of  Pompeii,  or  Hercuhineum.  The  crack- 
ling coruscations  from  the  crater  at  this  period  exceeded  all 
that  had  yet  passed.  The  eyes  were  struck  with  momeii* 
tary  blindness,  and  the  ears  stunned  with  a  confusion  of 
sounds*    Peaple  sought  shelter  in  the  cellars,  under  rocks, 
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Beitoa,  If  a  vesi  cavern  formed  by  nftture  in  the  limetloae 
rock,  and  was,  according  to  tradition,  llie  residence  of  an 
ottt-lerwy  named  Poole*  Tbeentranceislowandconlnwted, ' 
and  the  passage  narrow ;  but  this  widening,  at  length,  leads  ' 
to  a  lofty  and  spacious  cavern,  from  the  roof  of  i^ch  stft* 
lactltes  or  transparent  crystals,  formed  by  the  constant 
dropping  of  water  laden  with  calcareous  matter,  hAag  in 
spiral  masses.  Other  portions  of  these  petrifactions  dmp 
and  attach  themseives  to  the*floer,  rising  in  cones,  and,  be- 
coming what  are  termed  tUdagmttn. 

One  of  the  dropping  stalslttites,  of  an  innsense  aim, 
called  ihe  fiitch  of  bacon^  occurs  about  the  middle  of  the 
cavern,  which  here  becomes  very  narrow^  b«t  soon  spreads 
to  a  gi-eater  width,  and  continiies  taige  and  lofty  until  the 
visitor  reaches  another  surprisingly  large  mass  of  stalactile, 
to  which  the  name  of  Mwfj  Queen  of  Scoii^  PUkar  is  given, 

;  from  the  tradition  of  that  unfortunate  queen  having  paid 
a  visit  to  the  cavern,  and  proceeded  thus  &r  into  its  re- 
<?esses.  As  this  pillar  cannot  be  passed  without  some  diiBcttl- 
ty  few  persons  venture  beyond  it  $  nor  docs  It  seem  desiriH 
ble,  as^  by  proceeding  thus  far,  a  very  competent  idea  of  the 
cavern  may  be  formed.  The  path  hitherto  is  along  the  ude, 
and  at  some  height  from  the  bottom  of  the  cavern  ;  but  to 
visit  and  examine  the  interior  extremity,  it  becomes  neces* 
sary  to  descend  a  few  yards  by  very  slippery  and  ill*formed 
steps.  The  path  at  the  bottom  is  tolerably  even  and  levd 
fon  about  sixty  feet,  when  aa  almost  perpendienlnr  aseent 
commences,  which  leads  to  the  extremity  of  the  fissnm) 
through  the  eye  of  St.  Anikony*9  needk  ;  a  narrow  strait, 
beyond  which  the  steepness  of  the  way  is  only  to  be  sur- 
mounted by  clambering  over  irregular  masses  of  rock. 
The  cavern  terminates  at  nearly  thm  hundred  feet  beyond 

'  the  Queen  of  Scots'  pillar.  TowanUthe  end  is  an  apertore 
through  a  projecting  rock,  behind  which  a  candle  is  gene- 
rally  placed,  when  any  person  has  reached  the  eitrenu^ : 
when  seen  at  that  distauce,  it  appears  like  adim  star.  «n 
visitor  returns  along  the  bottom  of  the  cavern,  bewnth  a 
considerable  portion  of  the  road  by  which  he  entered ;  aad^ 
by  thus  changing  the  path,  bus  annpportnni^  bettertoa^ 
certain  the  height  and  width  of  the  cavern  in  every  part, 
and  to  view  fAx  accumulated  petrifactions,  some  of  which 
are  of  a  prodigious  sine,  and  of  an  extraordinary  form»    In 
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ciendy  strong  to  permit  the  reading  of  any  book.  The  in- 
terior of  the  chasm  be  describes  as  consisting  of  two  parts, 
which  communicate  with  each  other  by  a  small  arched  pas- 
sage, the  one  resembling  an  oven,  the  other  the  dome  of  a 
glass-house.  On  the  south  side  of  the  latter,  was  a  small 
opening,  about  twelve  feet  in  length,  and  four  feet  in  height, 
lined  throughout  with  a  kind  of  sparkling  stalactite,  of  a 
fine  deep  yelk>w  colour,  with  petrifying  drops  hanging  from 
the  roof.  Tracing  the  entrance  he  found  a  noble  cotumn, 
above  ninety  feet  high,  of  the  same  kind  of  incrustation.  As 
he  proceeded  to  the  north,  he  came  to  a  large  stone  which 
was  covered  with  the  same  substance  5  and  beneath  it  he 
found  a  hole  six  feet  in  depth,  uniformly  lined  with  it.  From 
the  edge  of  this  hole  sprung  up  a  rocky  ascent,  sloping,  like 
a  buttress,  against  the  side  of  the  cavern,  and  consisting  of 
vast,  solid,  round  masses  of  the  same  substance  and  colour. 
Having  climbed  this  ascent  to  the  height  of  about  sixty  feet, 
he  obtained  some  fine  pieces  of  stalactite,  which  hung  from 
the  craggy  sides  of  the  cavern.  Descending  with  some  difii- 
rulty  and  danger,  he  proceeded  in  the  same  direction,  and 
soon  came  to  another  pile  of  incrustations  of  a  brown  colour^ 
above  which  he"  found  a  small  cavern,  opening  into  the 
side  of  the  vault,  which  he  now  entered.  Here  he  aaw 
vast  mass^^s  of  stalactite,  hanging  like  icicles  from  every 
part  of  the  roof:  several  of  these  were  four  and  five  feet 
long,  and  thick  as  a  man's  body.  The  sides  of  the  largest 
cavern  were  chiefiy  lined  with  incrustations  of  three  kinds, 
the  first  of  which  was  a  deep  yellow  stalactite ;  the  second, 
a  thin  coating  which  resembled  a  pale  stone-colour  varnish, 
and  reflected  the  light  of  the  candle  with  great  splendour ; 
and  the  third,  a  rough  efflorence,  the  shoot  of  which  re- 
sembled a  rose  flower. 

The  authoi^  of  a  recent  publication  thus  state  the  re- 
sult of  their  observations  and  inquuries  relative  to  Elden 
Hole.»  They  describe  the  mouth  of  this  chasm  as  opening 
horizontally,  in  a  direction  from  north  to  south ;  its  shape 
being  nearly  that  of  an  irregular  ellipsis,  about  ninety  feet 
in  length,  and  twenty  seven  in  breadth  at  the  widest  part. 
The  northern  end  is  fringed  with  small  trees;  and  moss  and- 
underwood  grow  out  of  the  crevices  on  each  side,  to  the 
depth  of  forty  or  fifty  feet.  As  the  fissure  recedes  from 
the  surface,  it  gradually  contracts;  and  at  the  depth  of 
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the  interior  of  the  cavern,  beneath  a  massive  vault  of  rock, 
which  in  some  parts  descends  to  within  eighteen  or  twenty 
inches  of  the  water.  "  We  stood  some  time,"  says  M.  de 
St.  Fond,  ^^t>n  the  brink  of  this  lake ;  and  the  light  of  our 
dismal  torches,  which  emitted  a  black  smoke,  reflecting  our 
pale  images  from  its  bottom,  we  almost  conceived  we  saw 
a  troop  of  spectres  starting  from  an  abyss  to  welcome  us. 
The  illusion  was  extremely  striking." 

On  landing,  the  visitor  enters  a  spacious  vacuity,  220 
feet  in  length  200  feet  in  breadth,  and  in  some  parts  120 
feet  in  height,  openins  into  the.  iKMom  of  the  rock;  but, 
from  the  want  of  lignt,  neither  the  distant  sides  nor  the 
roof  of  thb  abyss,  can  be  seen.  In  a  passage  at  the  inner 
extremity  of  this  vast  cave,  the  stream  which  flows  through 
the  whole  length  of  the  cavern,  spreads  into  what  is  called 
the  Second  Water j  and  near  its  termination  is  a  projecting 
pile  of  rocks,  known  by  the  appellation  of  Roger  Raines 
House,  from  the  incessant  Ml  of  water  in  large  drops 
through  the  crevices  of  the  roofs.  Beyond  this,  opens 
another  tremendous  hollow,  called  the  Chancely  where 
the  rocks  are  much  broken,  and  the  sides  covered  with 
stalactical  or  petrified  incrustations.  Here  the  visitor  is 
surprised  by  a  vocal  concert  which  bursts  in  discordant 
tones  from  the  upper  regions  of  the  chasm.  ^'  StilT,''  ob- 
serves &  modem  tourist,  ^^  This  being  unexpected*, and  issu- 
ing from  a  quarter  where  no  object  can  be  seen,  in  a  place 
where  all  is  still  as  death,  is  calcidated  to  impress  the  im- 
agination with  solemn  ideas,  and  can  seldom  be  heard  with- 
out that  emotion  of  awe  and  pleasure,  astonishment  and  de- 
light, which  is  one  of  the  most  interesting  feelings  of  the 
mind.^'  At  the  conclusion  of  the  strain,  the  choristers,  who 
consist  <^eieht  or  ten  women  and  children,  are  seen  rang- 
ed ia  the  holbw  of  the  rock,  about  fifty  feet  above  the 
floor. 

The  path  now  leads  to  a  place  wliimsically  called  the 
DeviPi  CeOar  and  Half-way  HouiCy  and  thence,  by  three 
natural  and  regular  arches,  to  a  vast  concavity,  which,  from 
its  uniform  bell-like  appearance,  is  called  Oreai  Tom  of 
Lcncoltt.  When  illuminated  by  a  strong  light,  this  concav- 
ity has  a  very  pleasing  efiect ;  the  symmetrical  dispo«itioii 
of  the  rocks,  the  stream  flowing  beneath,  and  the  spiradas 
in  the  roof,  forming  a  very  interesting  picture.    From  this 
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precipice^  withoat  tracing  any  other  shiverine  in  the  tAoan- 
tain,  beside  that  wfaidi  was  occasbned  by  the  treading  of 
his  feet  in  the  loose  cnunbled  earth. 

THE  BBBUfO  Ain>  PLOWING  WSLL« 

In  the  vicinity  of  Chapel-en-le-Frith  is  a  steep  hill,  rising 
to  the  height  of  mwe  than  a  hundred  feet,  inunediatdy 
beneath  which  this  natural  phenomenon  lies.  It  is  of  an 
irregular  form,  bat  neariv  approaching  to  a  square,  from 
two  or  three  feet  in  depth,  and  about  twenty  feet  in  width. 
.Itsebbingsand  flowings  are  iiregular,  and  dependent 
ou  the  quantity  of  rain  which  iaUs  in  the  different  sea- 
sons of  the  year;  when  it  begins  to  rise,  the  current  can 
only  be  perceived  by  the  slow  movement  of  the  blades  of 
grass,  or  other  light  bodies  floating  on  the  surface ;  notwith- 
standing which,  before  the  expiration  of  a  minute,  the 
water  issues  with  a  guggling  noise,  in  considerable  quan- 
tities, from  several  small  apertures  on  the  south  and  west 
sides.  The  interval  of  time  between  the  ebbing  and  flow- 
ing is  not  always  alike:  consequently  the  proportion  of 
water  h  discharges  at  different  periods,  also  varies.  In  the 
space  of  five  minutes  flowing,  the  water  occasionally  rises  to 
the  height  of  %ix  inches ;  and,  after  remaining  a  few  seconds 
stationary,  the  well  assumes  its  former  quiescent  state. 

The  cause  of  the  intermittent  jlowmg  of  this  well  may 
be  satisfoctofily  explained,  on  the  principle  of  the  action  of 
the  syphon,  and  on  the  supposition  of  a  natural  one  com- 
municating with  a  cavity  in  the  hill,  where  the  water  may 
be  supposed  to  accumulate ;— but  for  the  phenomenon  of 
its  Mingy  no  satislactory  reason  has  been  assigned.  The 
opinion  of  a  second  syphon,  as  ingenously  advanced  by  a 
niodem  Tourist,  which  begins  to  act  when  the  water  rises, 
is  inconsistent  with  the  appearance  of  the  wdl,  and  there- 
fore cannot  be  just. 

ST.  annb's  yrELL. 

Tats  Well,  the  usual  resort  of  the  company  who  frequent 
Buxton  to  drink  the  waters,  has  been  classed  among  the 
wooden  of  the  Peak,  on  account  of  this  singularity— tliat 
within  five  feet  of  the  hot  sprinef  by  which  it  is  supplied. 
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not  Candies  placed  among  them  give  some  idea  of  ito 
being  lighted  up  with  elegant  gkss  c&ndeliers;  while  the 
sides  are  entirely  incrust^  and  briiliam  in  tlie  extrenie.F^ 
The  floor  is  chequered  with  black  and  white  span  It  baa 
altogether,  Mr.  Hutchinson  observes,  the  most  novel  and 
degant  appearance  of  any  cavern  he  ever  beheld*  This 
glitteriog  apartment  would  be  left  by  the  visitor  with  a 
certain  degree  of  regret,  did  be  not  expect  to  aee  it  again 
on  his  retorn. 

Still  continuing  a  route  similar  to  the  one  he  has  passed, 
in  the  course  of  which  bis  attention  is  occasionally  arrested 
by  the  curiosities  of  the  place,  and  by  the  gentle  droppings 
of  the  water,  which  scarcely  break  the  solemn  silence  of 
the  scene,  he  A  length  reaches  the  Qroiio  of  OaimiOj  and 
the  extremitv  of  the  cavern,  upwards  of  2000  feet  mNU  the 
entrance.  To  see  this  grotto  to  advantage,  he  has  to  ascend 
about  six  feet,  into  a  recess.  There,  the  beautiAil  appear- 
ance of  the  different  crystallizations,  some  of  them  of  an  az- 
ure cast,  and  the  echoes  reverberating  from  side  to  side, 
make  him  fancy  he  has  reached  the  secluded  retreat  of 
some  mythological  deity. 

Returning  by  the  same  path  for  a  consickrable  distance, 
another  cavern,  which  branches  in  a  south-west  direction 
from  the  one  already  explored,  presents  itself.  The  roads 
here  pire  still  more  difficult  of  access,  but  the  stalactitea 
are  certainly  most  beautiful.  Many  of  them,  more  than  a 
yard  in  length,  are  pendent  from  the  roof,  and  the  greaiet 
part  do  not  exceed  the  dimension  of  the  smattest  reed.-^ 
The  top  and  sides  of  this  cavern  are  rpmarkably  smooth^ 
^particularly  at  the  part  called  the  AmpkUheaire.  In  gene- 
ral, the  stone  is  of  a  very  dark  colour,  to  which  the  trans- 
parent appearances  before  mentioned,  with  each  a  drop  of 
water  hanging  at  its  extremity,  form  a  fine  contrast. 

SFUBWSLL    LBVXL. 

Im  the  Spesdwsll  Lsvbl^  ar  Navigatioic  Mink,  in 
the  vicinity  of  €astleCon,  art  has  been  combined  with  the 
subterraneous  wonders  of  hature.  Bdng  provided  with 
lights,  the  guide  leads  the  visitor  beneath  an  archecl  vault, 
by  a  flight  of  106  steps,  to  the  sough  or  level,' where  a  boat 
js  really  for  his  reception,  and  which  is  put  in  motion  liy 
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scenery  by  which  this  charming  vale  is  distingukbedy  pr^ 
lents  itself.  The  entrance  is  through  a  rock,  wliich  has 
been  blasted  for  the  purpose  of  opening  a  convenient  pa»» 
sage ; — and  here  a  scene  which  b^nds  the  constituent  prin- 
ciples of  the  picturesque,  the  beautiful,  and  the  sublime, 
opens  suddenly  on  the  view.  Through  the  middle  of  a 
narrow  plain  flows  the  Derwent,  overhung  by  a  profusion 
of  luxuriant  beeches  and  other  drooping  trees.  Towards 
the  east  are  gently  rising  grounds ;  and  on  the  west  the 
huge  mural  banks  of  the  vale  stretch  along,  the  white  face 
of  the  rock  of  which  they  are  composed  occasionally  dis- 
playing itself  through  the  woody  clothing  of  theirsides  and 
summits.  This  magnificent  scenery  is  singularly  contrast- 
ed by  the  manufactories  and  lodging-houses  at  the  bottom 
of  the  vale. 

To  see  this  magic  ^ot  to  the  greatest  advantage,  it 
should  be  entered  at  its  northern  extremity,  its  beauties 
then  succeeding  each  other  in  a  proper  gradation,  and  their 
grandeur  and  effect  being  rendered  more  impressive.  The 
chief  attention  is  now  atnracted  to  the  High  Tor,  a  grand 
and  stupendous  rock,  which  appears  like  a  vast  abrupt  wall 
of  limestone,  and  rises  almost  perpendicularly  from  the 
river,  to  the  height  of  opwards  of  S50  feet.  The  lower 
part  of  this  majestic  feature  is  shaded  by  yew-trees,  elms^ 
limes,  and  underwood  of  various  foliage ;  but  the  upper 
part,  for  fifty  or  sixty  yards,  presents  a  ruggid  front  of  one 
broad  mass  of  perpendicular  rock.  From  its  summit  the 
vale  is  seen  in  all  its  grandeur,  diversified  by  woods  of  va- 
rious hues  and  species.  The  windings  of  the  Derwent, 
the  greyish-coloured  rocks,  and  the  whitfe  fronts  of  the 
houses,  embosomed  amidst  groves  of  trees  which  sprout 
from  every  crevice  of  ihe  precipices,  give  variety  and  ani- 
mation to  a  scene  of  wonderful  beauty. 

CflBE  TOR. 

In  a  romantic  and  deep  hollow,  near  the  little  village  of 
WormhiU,  the  river  Wye  flows  beneath  this  stupendous 
mass  of  rock,  which  rises  perpendicularly  more  tlAn  8€0 
feet  above  lU  level  The  channel  of  the  river,  which 
meanders  at  the  base,  is  confined  between  huge  rocks  of 
limcsione,  having  such  a  general  <^rrespondence  of  sjtua- 
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view  of  almost  the  whole  length  of  the  valley.  Its  con- 
siderable elevation  above  the  surroanding  objects  greatly 
changes  their  general  size  and  appearance.  Even  the 
High  Tor  seems  considerably  dimiooshed  in  grandeur  and 
sublimity ;  but  this  eflect  is  partly  compensated  by  the  ex- 
tent of  theprospect,  and  the  variety  of  objiects  it  compre- 
hends. The  height  of  this  eminence  is  about  7^0  ieet,  the 
path  to  its*8ummit  having  been  carried,  in  a  winding  di» 
rection,  through  a  grove.  At  the  one  haif  of  its  ascent  is 
an  alcove,  from  which  an  extensive  view  of  a  great  part  of 
Matlock  Dale  may  be  seen,  through  a  fine  avenue  formed 
for  that  purpose. 

THE   CUl^lBERLAND   CAVERN. 

To  the  west  and  north-west  of  the  village  of  Matlock 
are  three  apertures  in  the  rock,  respectively  named  the 
^i'uArBERLAND,  Smedlet,  and  Rutland  Caverns.  The 
Airmer  of  these  is  well  deserving  of  a  short  notice. 

The  entrance  is  partly  artificial,  to  afford  a  greater  fa- 
cility to  the  visitor,  who  has  to  descend  fifty-four  stepa. 
The  cavern  now  opens  on  him  in  solitary  grandeur.  Hi^ 
masses  of  stone  are  piled  on  each  other  with  a  tremendous 
kind  of  carelessness,  evidently  produced  by  some  violent 
concussion,  though  at  an  unknown  period.  He  is  conduc- 
ted to  a  long  and  wide  passage,  the  roof  of  which  has  all 
the  reguhirity  of  a  finished  ceiling,  and  is  bespangled  by 
spars  of  various  descriptions.  From  above,  from  bsneath, 
and  from  the  sides,  the  rays  of  the  lights  are  reflected  in 
every  direction.  In  an  adjacent  compartment  rocks  are 
heaped  on  rocks  in  terrible  array,  and  assume  a  threaten- 
ing aspect.  Next  is  an  apartment  decorated  with  what,  in 
'  the  language  of  the  country,  is  called  the  mow  fostil^-B, 
^trifaction  wttAi,  both  in  figure  and  colour,  resembles 
snow,'  as  it  is  drifted  by  the  winter  storm  into  the  cavities 
of /a  rock.  Near  the  extremity  of  the  cavern  are  to  be 
Been  fishes  petrified  and  fixed  in  the  several  strata  which 
form  the  surrounding  recess*.  One  of  these  has  its  back 
jutting  out  of  the  side  of  the  earth,  as  if  it  had  been  petrified 
in  the  act  of  swimming.  In  another  branch  of  the  cavern 
a  well  has  been  found  o(  a  considerable  depth. 
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mtmaed's  holb. 

AFTBBiiaviiig  proceeded  about  a  mile  in  Dove  DALK^tlie 
Jomantic  and  subUme  beaoties  of  which  will  be  hereafter 
noticed,  by  a  route  coostanUy  diversified  by  new  fantastic 
formes,  and  uncouth  combinations  of  rock,  the  visitor  is 
Jed  to  a  mass  of  mural  rock,  bearing  the  above  name,  and 
ff/k "^ ^  nature mtoagnmd^ch,  nearJy'approaching 
to  the  shape  of  the  sharply-pointed  gothic  style  of  archite^ 
tore,  about  forty^ve  feet  in  height,  and  in  width  twenty. 
iiaviDg  passed  through  this  arch,  a  steep  ascent  leads  to  a 
Un^lf^  fif ''"^  ^f  "^  RfYNAaD's  Hall,  forty-five  feet  in 
length,  fifteen  in  breadth,  and  in  height  thirty.     From 
tnc  mouth  of  this  cavern  the  scenery  is  singular,  beautiful, 
and  unpressivc.     The  face  of  the  rock,  which  contains  the 
arcli  rises  immediately  in  front,  and  would  effectually  pre- 
vent  the  eye  from  ranging  beyond  its  mighty  barrier,  did 
n^  Its  centre  open  into  the  above^entioned  arch,  through 
winch  IS  seen  a  small  part  of  the  opposite  side  of  the  Dale, 
consisung  of  a  mass  of  gloomy  wood,  from  the  shade  of 
which  a  huge  detached  rock, solitary,  cragged,and  pointed, 
starts  out  to  a  great  heifirht,  and  forms  an  object  truly  sub- 
lime.    This  rock  which  has  received  the  name  of  Dove 
Dale  Church,  is  pleasingly  contrasted  by  the  little  pasto- 
ral riven  ^ovE,  and  by  its  verdant  turfy  banks.     Anar- 
row  opening  at  the  extremity  pf  the  cavern  is  supposed  to 
lead  to  other  similar  cavities  in  the  rock ;  and  on  the  left  is 
a  cavern,  about  forty  feet  in  length,  in  breadth  fourteen, 
and  m  height  twenty-six,  called  Revnaw>^s  Kitchen,  fwm 
the  interior  of  which  a  pleasing  view  is  presented  of  the 
upper  part  of  the  dale,  its  river,  and  rocks. 

After  passmg  Reynard's  Hole,  already  described,  the 
rocks  rise  more  abrupt  on  either  side,  and  appear  in  shapes 
S)s^^    ^^    ^"^^"''  **"*  diversified  and  softened  by 

DovK  Dale  is  nearly  three  miles  hi  length;  but  from 
the  sinuosity  of  its  course,  and  its  projecting  precipices,  the 
views  are  Umited.  Throughout  the  whole  of  this  majes- 
tic feature  of  country,  the  river  Dove  flows,  in  the  hdcyon 
days  of  summer,  with  soft  murmurs,  innocendy  and  Irans- 
paKQtiy  over  its  pebbly  bed ;  but  sweib  inio  rage  chsriog  thi; 
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winter  months.  Little  tofts  of  shrubs  and  underwood  form 
islands  in  miniature  within  itslMd,  which  enlarge  and  swell 
the  other  objects.  The  scenery  of  this  Dale  is  distinguished 
from  almost  every  other  in  the  United  Kii^doms,  by  the 
rugged,  dissimilar,  and  frequendy  grotesque  and  fanciful 
appearance  of  the  rocks.  To  employ  the  words  of  a  late 
touristy  '^  It  is,  perhaps,  on  the  whole  one  of  the  most 
pleasing  sceneries  of  the  kind  any  where  to  be  met  with, 
ft  has  something  peculiarly  characteristic.  Its  detached, 
perpendicular  rocks  stamp  it  with  an  image  entirely  its 
oirn,  and  for  that  reason  it  affords  the  greater  pleasure. — 
For  it  is  in  scenery  as  in  life.  We  are  most  struck  with 
the  peculiarity  of  an  original  character,  provided  there  be 
nothing  offensive  in  it.'' 

thok's  house. 

Where  Hamps  and  Manifold,  their  cliffs  among, 
Each  in  his  flinty  channel  winds  along. 
With  lucid  Hoes  the  dusky  moor  divides, 
Hurrying  to  intermix  their  sister  tides, 
Where  still  their  silver-bosomM  nymphs  abhor 
The  blood-smear'd  mansion  of  gigantic  Thor — 
Erst  fires  ▼olcanic  in  the  marble  womb 
Ofcloud-wiappM  WnsTTOHxaisM  the  massy  dome 
Rocks  rear'd  on  rocks,  in  huge  disjointed  piles. 
Form  the  tall  turrets,  and  the  lengthened  aisles  ; 
Broad  ponderous  piers  sustain  the  roof,  and  wide 
Branch  the  vast  rainbow  rjbs  from  side  to  side. 
While  from  above,  descends,  in  milky  streams, 
One  scanty  pencil  of  illusive  beams, 
Suspended  crags,  and  gaping  gulfs  illumes, 
|Xji(f  gilds  the  horrors  of  the  deepen' d  glooms, 
•-Here  oft  the  Naiads,  as  they  chance  to  stray 
_Vear  the  dread  Fane,  on  Thor's  returning  day. 
Saw  from  red  altars  streams  of  guiltless  blood, 
.  .'^tapi  their  green  reed-beds,  and  pollute  theif  flood  s 
ifoird  dying  babes  in  wicker  prisons  wail, 
And  shrieks  of  matrons  thrill  the  aflrighted  gale  ; 
\Vhile  from  dark  caves  infernal  echoes  mock, 
And  fiends  triumphant  shout  from  every  rock ! 
•    •  DAItWtH. 

Tms  spacious  cavern  is  situated  about  two  miles  above 
Dove  Date,  near  the  village  of  Whetton ;  and  tradition 
says  the  Dniids  ^ere  offered  human  sacrifices,  inclosed 
m  wicker  idols,  to  Thor,  the  principal  deity  of  the  Saxoiw 
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wid  Daiie$y  in  the  ages  of  thetr  idolatrous  worship.  Be- 
neath is  an  extensive  and  romantic  oommon^  wbere  the 
rivers  Hamps  and  Manifold  sink  into  the  eaith,  and  rise 
again  in  Islam  gardens.  These  rivers  merit  a  brief  descrip- 
tion. A  wooden  hrtdge  has  been  thrown  over  an  abyss  in 
the  rock,  ont  of  which  the  river  Manifolb  bursts  with  sur^ 
prising  force,  after  having  pursued  a  subterraneous  course 
of  five  miles,  from  the  point  where  it  had  engulfed  itself  in 
the  earth,  called  Weston  Hill.  At  the  ftuther  distance 
of  twenty  yards  a  similar  phenomenon  occurs ;  for  here 
another  fitture  of  a  rock  presents  itself,  whence  the  river 
Hamps  throws  its  water  Into  day.  This  river  disappears 
at  LsEK-wATEB  HousEs,  a  place  between  Leek  and  Asq- 
bourn;  thus  pursuing  a  subterraneous  course  of  seven 
miles,  before  it  again  emerges  into  light.  On  their  emer- 
sion, the  temperature  of  the  two  rivers  differ  two  degrees 
aad  a  half,  the  Hamps  being  the  coldest. 

THE  lovers'  leap. 

The  enviroDs  of  Buxton  abound  in  romantic  sites,  among 
the  most  striking  of  which  is  the  Dale  named  the  Lovers' 
Leap,  on  account  of  a  vast  precipice  whkh  forms  one  side 
of  a  narrow  chasm,  and  from  the  summit  of  which  a  love- 
lorn female  is  said  to  have  precipitated  herself  into  the 
rocky  gulf  below.  Each  side  of  this  beautiful  dell  is 
bounded  by  elevated  rocks,  the  proximity  of  which  is  such, 
that  for  a  considerable  space  there  is  scarcely  room  for  the 
passage  of  the  bubbling  current  of  the  Wye.  Several  of 
these  rocks  are  perpendicular,  and  bare  of  vegetation; 
while  others  are  covered  with  ivy,  yew,  and  ash-wood,  with 
a  craggy  steep  occasionally  starting  through  the  verduine. — 
A  circular  road,  extending  in  circumference  about  three 
miles,  passes  in  view  of  the  most  romantic  part  of  this  dale, 
and  forjns  a  very  agreeable  walk  or  ride  from  Buxton.  At 
the  southern  extremity  the  scenery  assumes  a  milder  char* 
acter,  the  hollow  taking  the  name  of  Mill  Dale,  from  a 
mill  which  is  turned  by  the  stream.  In  conjunction  with 
a  rude  bridge,  a  monntainous  path,  and  other  rural  objects, 
thb  forms  a  very  picturesque  view.  Another  fine  scene  is 
presented  by  a  lofty  rock,  called  Swallow  Tor,  which 
soars  over  a  mass  of  wood,  the  river  at  its  base  foaming 
«nd  roaring  over  broken  masses  of  limestone. 

8 
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THX    MOOBS. 

DsRBYSfffRS  is  every  where  fnntful  io  nataral  cariosities, 
sunoog  the  most  striking  of  which  may  be  reckooed  the 
Moors  of  Hope  Parish,  iaasmuch  as  they  afford  an  extra- 
ordinary iosiance  of  the  preservation  of  bnman  bodies  in- 
terred in  them.  In  the  year  1674  a  grazier  and  his  female 
servant  in  crossing  these  moors  on  their  way  to  Ireland, 
were  lost  in  the  snow,  with  which  they  were  covered  from 
January  to  May,  when  on  thdr  being  found,  ike  bodies 
were  so  ofiensive  that  the  Coroner  ordered  them  to  be  bo* 
ried  on  the  spot.  After  a  lapse  of  twenty-nine  yean,  on 
the  ground  b^ng  opened,  they  were  in  no  way  changed, 
the  colour  of  the  skin  being  £ur  and  natural,  and  the  flesh 
as  soft  as  that  of  persons  newly  dead.  For  twenty  suc- 
ceeding years  they  were  occasionally  exposed  as  a  specta- 
cle, but  carefully  covered  after  being  viewed.  They  lay  at 
the  depth  of  about  three  feet,  in'a  moist  soil  or  moss.  The 
Minister  of  Hope  Parish  was  present  in  171  fi^  forty-two 
years  after  the  accident,  at  a  partiodar  inspection  of  these 
bodies.  On  the  stockings  being  drawn  off,  the  man's  legs, 
which  had  not  been  uncovered  Wore,  were  quite  fair :  tne 
flesh,  wh«i  pressed  by  the  finger,  pitted  a  little ;  and  the 
joints  played  freely,  without  the  least  stiffness.  Such  parts 
of  the  clothing  as  the  avidity  of  the  country  people,  to  pos- 
sess so  great  a  curiosity,  had  spared,  were  nrm  and  good ; 
and  a  piece  of  new  serge,  worn  by  the  woman,  did  not  ap- 
pear to  have  undergone  any  sensible  change. 

OTHSft  BNOUSH    CUBIOSITIK6. 

Having  thus  brought  to  a  conclusion  our  details  relative 
to  the  wonders  of  the  Peak,  and  the  various  and  interesting 
natural  curiosities  there  to  be  found,  we  subjoin  a  brief  no- 
tice of  several  others,  which  have,  in  our  island,  attracted 
the  notice  of  travellers. 

Among  the  extnordinary  caverns  to  be  found  in  the 
mountains  of  die  north  of  England,  may  be  reckoned 
YordasCave,in  thevaleof  Kingsland,  in  Yorkshire,  which 
contains  a  subterraneous  cascade.  Whethercot  Cave,  not 
far  from  Ingleton,  is  tf  vided  by  an  arch  of  limestones,  pass- 
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h^  ooder  wUch  is  seen  a  lai^  cascade  Ming  iran  m 
height  of  mofe  than  sixty  feet.  The  length  of  thia  Cave 
is  about  one  hundred  and  eighty-leet,  and  tiic  bfeadth 
ninety* 

There  afe  also  in  various  parts  of  England  many  re- 
markable sprngSi  bf  which  some  are  impregnated  either 
with  salt,  as  t&  of  Droitwich,  In  Worcestershire;  oi* 
salphor  as  the  famoos  well  of  Wigan,  in  Lancashire^  or 
bituminons  mailer,  as  that  at  Pitchford,  in  Shropshire. 
Others  have  a  petrifying  quality ;  as  that  near  Lutterwofth/ 
in  Leicestershire,  and  a  draping  well  in  the  West  Riding 
of  Yoriuhire.  And,  finally,  some  ebb  and  floW)  as  that  of 
the  Peak  described  above,  and  Lay  well  near  Torbay,  whose 
waters  rise  and  fall  sereral  times  in  an  houb  To  these  we 
may  add  that  remarkable  fountain  near  Richard's  Castle,  in 
Hereford^ire^  commonly  called  Bone  Well,' which  is  gen- 
erally full  of  small  booies,  like  those  of  frogs  er  fishes, 
thou^  often  cleared  oat.  At  a  ctiffaear  Wigan,  in  Lan- 
cashire, is  the  famous  burning  well ;  the  water  is  cold,  nei- 
ther has  it  any  smell ;  yet  so  strong  a  "vaponr  of  sulphur 
issues  out  with  the  stream,  that  upon  applying  a  light  to  it, 
the  top  of  the  water  is  covered  wi^  a  flame,  like  that  of 
burning  spirits,  which  lasts  several  hours,  and  emits  such  a 
heat  tlmt  meat  may  he  boiled  over  it. 


BRITISH  MOUNTAINS. 

Tub  British  Isles  present  many  mountains  of  a  bold  and 
imposing  character :  when  contrasted,  however,  with  those 
which  have  been  already  described,  they  must  be  consid- 
ered as  comparatively  diminutSve. 

BBN  NEVIS. 

.  Thk  loftiest  of  these  mountains  is  Ben  Nevis,  in  Scot- 
land, its  elevation  above  die  level  of  the  sea  being  4380  feety 
somewhat  more  than  four-fifths  of  a  mile.  It  terminates  in 
a  point,  and  elevates  its  rugged  front  far  above  all  the  n«gb- 
bottring  mountains.  It  is  of  easy  ascent;  andattheperpeo- 
dicnlarheigbt  of  1500  feet,  the  vale  beneath  pwaentsa  v^y 
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agreeable  prospect^  the  vista  being  beautified  by  a  diveraicy 
of  bushes,  shrubs,  and  birch  woods,  besides  maoy  little 
rerdant  spots.    Tlie  sea  and  the  shore  are  also  seeo. 

At  the  summit,  the  view  extends  at  once  across  the 
Iriand,  eastwards  towards  the  Gerourn  sea,  and  westward 
to  the  Atlantic  Ocean.  Nature  here  appears  on  a  majestic 
scale  and  the  vastness  of  the  prospect  engages  the  whole 
attention,  at  the  same  time  the  objects  an  view  are  of  no 
common  cKniensioos.  Just  over  the  opening  of  the  sound, 
at  the  south  west-corner  of  Mull,  Colonsay  rises  out  of 
the  sea  like  a  shade  of  mist,  at  the  distance  of  more  than 
ninety  miles.  Shuna  and  Lisraore  appear  like  small  spots 
of  rich  verdure,  and,  though  nearly  thirty  miles  distant, 
seem  quilRnder  the  spectator.  The  low  parts  of  Jura 
cannot  be  discerned,  nor  any  part  of  Isla ;  far  less  the  coast 
of  Ireland,  as  has  been  asserted.  Such  is,  however,  the 
wide  extent  of  view,  that  it  extends  170  miles  from  the 
horizon  of  the  sea  at  the  Murray  Frith,  on  the  N»  £.  to  the 
Island  of  Colonsay,  on  the  S.  W. 

On  the  N.  E#  side  of  Ben  Nevis  is  an  almost  perpendic- 
ular precipice,  certainly  not  less  than  1400  feet  in  depth: 
probably  more,  as  it  appears  to  exceed  the  third  part  of  the 
entire  height  of  the  mountain.  A  stranger  is  astonished  at 
the  sight  of  this  dreadful  rock,  which  has  a  quantityof 
snow  uxlged  hi  its  bosom  tlm>ughout  the  whole  year.  The 
sound  of  a  stone  thrown  over  the  cliff  to  the  bottom,  cannot 
be  heard  when  it  faUs,  so  that  it  is  impossible  to  ascertaii^ 
z  yx  that  way  the  height  of  the  precipice. 

SNOWDON. 

This  is  the  lolUest  of  the  Welch  mountains,  its  elevatioa 
above  the  level  of  the  sea  being  5720  feet,  nearly  three 
Quarters  of  a  mile.  It  is  accessible  on  one  side  only,  its 
flanks  being  in  every  other  quarter  precijutous.  Its  aspect 
soon  convinces  the  spectator  he  is  not  to  look  to  the  Alps 
alone,  or  to  the  rocky  regions  of  Altai,  bordering  on  Sibe- 
ria, for  romantic  scenes  of  wilderness,  confusion,  and  disor- 
der. Snowdon  presents  them  in  all  their  rude  and  native 
majesty. 

In  the  ascent,  a  narrow  path  not  more  than  nine  feet  in 
Yjidth,  leads  along  the  margin  of  a  frightful  precipice  of 
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nearly  1500  feet  ia  exteut,  so  perpendicular  tliat  it  camiot 
be  approached  without  terror;  while  to  tiie  north  of  the 
summit  nearest  to  the  one  the  most  elevated,  a  semi-am- 
phitheatre of  precipitous  rocks,  also  of  a  great  height,  is 
seen ;  and,  behind  this  summit,  another  semicircle  of  equal 
depth  and  extent.  The  loftiest  summit  here  appears  to 
descend  in  the  form  of  a  sharp  ridge,  and  beneath  it  anoth- 
er appears,  which,  on  account  of  its  colour,  is  called  the 
Black  Rock.  From  the  upper  part  of  the  valley  one  of 
these  summits  presents  a  grand,  vertical,  and  very  elevated 
point. 

The  bottom  6(  each  of  the  amphitheatres  of  rocks, 
thkteen  in  number,  is  occupied  by  a  small  lake  of  a  circu- 
lar form,  and  very  deep.  The  one  known  by  the  name  of 
Llyn  Glass  is  remarkable  iqr  its  green  hue,  derived  from  its 
being  impregnated  with  copper,  several  mines  of  which  * 
Hne  its  borders.  Than  this  mountain  nothing  in  the  Alps 
can  be  more  arid  and  desert,  those  regions  alone  excepted 
which  are  too  lofty  to  admit  of  vegetation.  Here  there  b  not 
a  tree ;  not  even  a  shrub :  small  patches  of  verdure,  which 
sheep  can  scarcely  reach,  are  alone  to  be  seen.  Its  sumDui, 
or  highest  peak,  is  a  flat  of  about  eighteen  feet  only  in  cir- 
cumference. Thence  may  be  seen  a  part  of  Ireland,  a  part 
of  Scotland,  Cumberland,  Lancashire,  Cheshire,  all  liorth 
Wales,  the  Isle  of  Alan,  and  the  Irish  and  British  seas,  whb 
innumerable  lakes ;  while  the  whole  Island  of  Anglesea  is 
displayed  so  distinctly,  that  its  flat  uncultivated  plains, 
bounded  by  the  rich  Parys  mountain  in  the  vicinity  of  Ho<»< 
lyhead,  may  be  descried  as  on  a  map. 

CADER  IDRIS. 

To  the  south  of  Dolgellau^  Caderldris  towers  above  tlie 
subject  mountains,  which  seem  to  retire,  to  allow  its 
base  more  room  to  stand,  and  to  afford  to  their  sovereign  a 
better  display.  It  stands  on  a  broad  rocky  base,  ix^ith  a 
gradual  ascent  to  its  brow,  when  the  peaks  elevate  them- 
selves in  a  manner  at  once  abrupt,  picturesque,  and  distinct. 
The  pointemphatically  named  Caobb,  appears  to  the  eye 
below  to  be  little  superior  in  height  to  the  saddle ;  but  the 
third  point,  or  apex,  which  lias  a  name  expressive  of  its 
sterility^  is  neither  equal  in  height,  nor  in  beapty,  to  the 
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other  two.  On  its  loftiest  peak  a  stooe  pillar  has  lately  been 

erected,  for  the  purpose  ctf  a  trigonometrical  sunrey. 

Ca]>bb  Idkis  is  the  commencement  of  a  chain  of  prim- 
itive mountains,  and  is  composed  to  be  2850  feet  above 
the  green  of  Dolgelly,  and  3550  feef,  nearly  three-fourths 
of  a  mile  above  the  level  of  the  sea.  A  recent  traveller 
has  attempted  to  demonstrate  duit  at  some  remote  period 
it  was  a  volcano  of  immense  magnitude. 

The  tract  to  the  south  of  Cadbk  I»ais,  as  far  as  Talylyn 
and  Malwydd,  is  peculiarly  grand.  High  and  nigged  nion»> 
tains  of  every  possible  form  close  in  on  all  sides,  while  hnge 
masses  of  rock  hang  over,  or  lie  scattered  in  mishapen  frag- 
menis  by  the  side  of  the  road.  To  add  to  the  effect  of 
thb  scene,  the  river  Difi  forms  one  conthraed  cataract  for 
live  or  six  miles,  overflowing  .with  the  innumeraUe  tribu- 
tary torrents  which  precipitate  themselves  from  the  highest 
summits  of  the  sorrounding  rocks;  while,  to  crown  the 
whole,  the  shady  head  of  Cabsk  Inms  towers,  the  majes- 
tic centinel  of  the  froup. 

^  PUniAN    MAWft. 

The  coantiy  of  Caernarvon,  in  which  this  mountain  h 
sxu^kd^  claims  precedency  over  every  other  in  Wales,  for 

•tie  loftiness  of  its  mountains,  and  the  multitude  of  the  em- 
inences which  in  a  curved  and  indented  chain,  occupy 
nearly  the  whole  of  iu  extent 

In  proceeding  from  Conway  to  Bangor,  by  a  route  at  once 
pfcturesque  and  romantic,  and  amid  a  scenery  which  varies 

.  at  every  step,  Penman-mawr  discloses  to  the  traveller  its 
bulky  bead.  It  protrudes  itself  into  the  sea,  and  exhibits  a 
fine  contrast  to  the  fertility  which  it  interrupts,  by  a  rude 
view  of  grey  weather-beaten  stones  and  precipices.  The 
passage  over  the  mountain  was  formerly  terrific ;  but  the 
road  has  been  latterly  widened,  and  secured,  near  the  verge 
of  the  precipice,  by  a  small  wall  about  five  feet  in  height. 
It  forms  the  most  suMime  terrace  in  the  British  Isles, 
irinding  round  tlie  mountain  on  the  edge  of  the  abrupt 
cliff;  while  the  vast  impen(iing  rocks  afe^ve,  the  roaring 
of  the  waves  at  a  great  distance  below,  and  .the  frequent 
liowling  of  the  wind,  all  unite  to  fill  the  mind  with  sdemnitx 
^nd  awCh 
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Tbis  English  mouDtaiti,  which  has  an  elevation  of  8530 
feet,  nearly  three  foortfaf  of  a  mile,  above  the  level  of  the 
sea,  is  situated  in  Canibarland.  It  is  more  remarkable  on 
accoam  of  the  scenery  over  which  It  presides,  and  which 
excoeds  in  beauty  whatever  the  imaginatioQ  can  palm,  than 
for  those  bold  projections  and  that  rogged  majesty  which 
might  be  expected,  hot  which  will  be  here  sought  in  vain. 
Except  at  such  a  distance  as  smooths  the  embossed  work 
ofalltbesa  rich  fabrics,  and  where  its  double  summit 
makes  it  a  distinguished  object  to  mark  and  characterize 
a  scene,  it  may  be  considered  as  a  tame  and  inanimate 
object. 

WBARNSina. 

In  the  map  (tf  Yorkshire,  by  Jeffries,  the  height  of  this 
mountain  is  greatly  exaggerated,  its  elevation  above  the  sea 
notl>eing  more  than  2500  tA,  nearly  half  a  mile.  As  it 
is  situated  in  the  midst  ofH  fi^t  amphitheatre  of  hills,  ^&t 
prospect  it  affords  is  diversified  with  pleasing  objects.  On 
its  summit  are  fonror  five  small  lakes,  two  of  which  are 
about  nine  hundred  feet  in  length,  and  nearly  the  saAle  hi 
bwadth.  A  thin  seam  of  coal  also  occurs  near  the  top,  and 
another  is  said  to  correspond  with  it  on  the  summit  of  the 
lofty  Colm-hill,  on  the  'opposite  side  of  0ent-dale.  Nu- 
merous eaves  and  other  natural  curiosities  abound  here,  as 
well  as  on  Pennigent,  aboot  six  miles  to  the  eastward  of 
In^eborough.  These  latter  mountains  do  not  possess  any 
particular  interest. 

STROMBOLI. 

[See  Plaits  JVo.  19.] 
This  Is  the  principal  of  the  cluster  of  small  Islands,  lying 
%o  the  north  of  Skib,  named  the  Lipari  Isles,  the  whole 
of  which  cootab  volcanoes.  At  a  distance  its  form  ap- 
pears to  be.  that  of  an  exact  cone,  but  on  a  closer  exami- 
nation  it  is  found  to  be  a  mountain  having  two  summits  of 
different  heights^  the  sides  of  wliich  have  been  torn  and 
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shattered  by  craters.  The  most  elevated  summit^  incti' 
ning  to  the  S.  W.  is  agreeably  to  SpallaDzani,  about  a  mile 
IQ  heisht. 

In  Uiis  volcanic  mountain  the  effects  of  a  eonstantly  ac- 
tive fire  are  every  where  visible,  heaping  up,  destroying, 
changing,  and  overturning  every  instant  what  itself  has 
produced,  and  incessantly  varying  in  its  operations.  At 
the  distance  of  one  hundred  miles  the  flames  it  emits  are 
visible,  whence  it  has  been  aptly  denominated  the  li^t- 
house  of  that  part  of  the  Mediterranean  Sea. 

From  the  more  elevated  summit,  all  the  inner  part  of 
Uie  burning  crater,  and  the  mode  of  its  eruption,  may  be 
seen.  It  is  placed  about  half  way  up,  on  the  N.  W.  side 
of  the  mountain,  and  has  a  diameter  not  exceeding  250 
feet.  Burning  stones  are  thrown  up  at  regular  intervals  of 
seven  or  eight  minutes,  ascending  in  somewhat  diverging 
rays.  While  a  portion  of  them  roll  down  towards  the  sea, 
the  greater  part  fall  back  into  the  crater ;  and  these  being 
again  cast  out  by  a  subsequent  eruption,  are  thus  tossed 
about  until  they  are  broken  and  reduced  to  ashes.  The 
^cano,  however,  constantly  supplies  others,  and  seems 
inexhaustible  in  this  species  of  productions.  Spailansani 
afMns  that,  in  the  more  violent  eruptions,  the  ejected  mat- 
ter fises  to  the  height  of  half  a  mile,  or  even  higher,  manjr 
,of  the  isnited  stones  being  thrown  above  the  highest  sum- 
mit of  the  mountain. 

The  erupted  stones,  which  appear  black  in  the  day-Hme, 
have  at  ninit  a  deep  red  colour,  and  sparkle  like  fire>works. 
£ach  explosion  is  accompanied  by  flames  or  smoke,  the 
latter  resembling  clouds,  in  the  lower  part  black,  in  the 
upper  white  and  shining,  and  separating  into  globular  and 
irregular  forms.  In  particulariy  high  winds  f«om  the  S.  or 
.S.  £.  the  smoke  spreads  over  every  part  of  the  island. 
Spallaazani  observed  tlib  volcano  on  a  particular  night, 
when  the  latter  of  these  winds  blew  with  great  violence. 
The  clear  sky  exhibited  the  appearance  of  a  beautiful  au- 
rora borealis  over  that  part  of  the  mountain  on  which  the 
volcano  is  situated,  and  which  from  time  to  time  became 
more  red  and  brilliant,  in  proportion  as  the  ignited  stones 
were  thrown  to  a  greater  height.  The  violence  of  the  con- 
>iilsioD8  depends  on  that  of  the  wind. 

The  present  crater  has  burned  for  more  than  a  century.. 
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without  aay  apparent  change  having  taken  place  in  its  situ* 
ation.  The  side  from  which  the  showers  o(  ignited  matter 
fall  into  the  sea^  is  almost  perpendicular,  about  half  a  mile 
broad  at  the  bottom,  and  a  mile  in  length,  terminating 
above  in  a  point.  In  rolling  down,  the  lava  raises  the  fine 
saad  like  a  cloud  of  dust.  While  this  was  observed  by 
Spallanzani,  the  volcano  suddenly  made  an  eruption.  Nu- 
merous pieces  of  lava,  of  a  dark  red  colour,  and  envefeped 
in  smoke,  were  ejected  from  the  top  of  the  precipice,  and 
thrown  high  into  the  air.  A  part  of  them  fell  on  the  decli-^ 
vity,  and  rolled  down,  the  smaller  preceded  by  the  greater  $ 
and,  after  a  few  bounds,  dashed  into  the  sea,  giving  out  a 
sharp  hiasiog  sound.  The  more  mmute  fragments,  from 
their  lightness  and  the  hindrance  of  the  sand,  rolled  slowly 
down  and  striking  against  each  other,  produced  nearly  the 
same  sound  as  hail  stones  falling  on  a  roof.  In  a  few  min- 
utes another  explosion  foUon^,  without  any  sensible 
noise;  and  two  minutes  aAer,  a  third  eruption  took  place, 
wkh  a  much  louder  explosion  than  the  first,  and  a  far  more 
copious  ejection  of  lava.  The  eruptions,  which  were  al- 
most innumerable  during  the  time  Spallanzaui  remained 
there,  all  exhibited  the  same  appearances. 
.  On  the  night  following  the  one  above  described,  the  vok 
cano  raged  with  still  greater  violence,  and  rapidly  buried 
to  a  great  height  thousands  of  red-hot  stones,  forming  di- 
verguig  rays  in  the  air.  Those  which  rolled  down  the  pre- 
cipice produced  a  hail  of  streaming  fire,  which  illuminated 
the  steep  descent.  Independently  of  these  ignited  stones, 
there  was  in  the  air  which  hovered  over  the  volcano,  a 
vivid  light  which  was  not  extinguished  when  that  was  at 
rest,  ft  was  not  properly  flame,  but  real  light  reverberated 
by  the  atmosphere,  impregnated  by  extraneous  particles, 
and  more  especially  by  the  ascending  smoke.  Besides 
varying  in  intensity,  it  appeared  constantly  in  motion, 
ascending,  descending,  dilating,  and  contracting,  but  always 
remaining  perpendicular  over  the  mouth  of  the  volcano, 
which  showed  that  it  was  occasioned  by  the  conflagration 
within  the  crater.  The  detonations  in  the  greater  erup- 
tions resembled  the  roaring  of  distant  thunder;  but,  m  th«? 
more  moderate  ones,  the  explosions  of  a  mine.  In  tlu' 
smallest  they  were  scarcely  audible.  Kach  was  sopse  sec- 
onds later  than  the  ejection. 
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Near  the  mouth  of  the  volcano  is  a  unaU  cavern^ »  pro^ 
jection  ahove  which  secures  it  from  the  entrance  of  the  ig» 
nited  stones.  From  this  cavern  Spailanzani  was  enabled 
to  look  down  into  the  very  boweb  of  the  volcano.  He  de- 
scribes the  edfes  of  the  crater  as  of  a  circular  fonoy  and 
not  more  than  340  feet  in  circumference,  the  internal  sides 
contracting  as  they  descend,  and  assuming  the  shiqpe  of  a 
truncated  inverted  cone.  The  crater  itseU^  to  a  certam 
height,  isilled  with  a  liquid  red-hot  matter,  resembling 
melted  brass.  This  is  die  fluid  lava,  which  appears  to  be 
agitated  by  two  distinct  motions,  the  one  intestine,  whirl- 
ing and  tumultuous,  and  the  other  that  by  which  it  Is  im- 
pelled upward.  This  liquid  matter  is  raised,  sometimes 
with  more,  and  sometimes  with  less  rapidity,  within  the 
crater ;  and  when  It  has  reached  within  twenty-five  or  thirty 
feet  of  the  upper  edge,  a  sound  is  heard  not  unlike  a  short 
clap  of  thunder,  while  at  the  same  moment  a  portion  of  the 
lava,  separated  into  a  thousand  pieces,  is  thrown  up  with 
indescribable  swiftness,  accompanied  by  a  copious  erup- 
tion of  smoke,  ashes,  and  sand.  A  few  moments  before 
the  report,  the  superficies  of  the  lava  Is  inflated  and  cover- 
ed with  large  bubbles,  some  of  which  are  several  ftet  in  di- 
ameter ;  on  the  binding  of  these  the  detonation  and  fiery 
showdF  take  p!a6e.  After,  the  explotion,  the  lava  witibin 
the  crater  sinks,  but  soon  rises  again  as  before,  and  new 
'  bubbles  appear,  which  again  burst  and  produce  new  explo- 
sions. When  the  lava  sinks,  it  gives  little  or  no  sound ; 
but  when  it  rises,  and  particularly  when  it  begins  to  be  in- 
flated with  bubbles,  it  b  accompanied  by  a  noise  similar,  in 
proportion  to  the  diflerence  of  magnitude,  to  that  of  liquor 
boiling  vehemently  in  a  cauldron. 

LIPARI. 

This  island,  which  has  given  name  to  the  whole  cluster, 
IS  deserving  of  notice  on  account  of  its  celehrated  stoves. 
Thty  are  &e  only  vestiges  of  subterraneous  conflagration 
now  remaining,  and  lie  to  the  west  of  the  city,  on  the  sum- 
mit of  a  mountain  of  considerable  elevation,  called  Mow- 
TB  BELLA  Stufb,  the  MOUNTAIN  OF  Stovss.  They  con- 
sist of  five  excavations,  in  the  form  of  grottoes;  but 
two  of  them  have  been  abandoned  on  account  of  the  great 
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beat,  an  exposure  to  which  might  cause  suflbcation.  Even 
the  stones  are  so  hot  that  they  cannot  be  touched ;  but  still 
the  beat  varies,  and  experiences  all  the  vicissitudes  of  vol- 
canoes. The  ground  is  not  penetrated  with  hot  vapouw 
issuing  from  several  apertures,  as  has  been  asserted  ; 
Spalianzani,  however,  found  one  from  which  a  thin  stream 
of  smoke  issued  from  time  to  time,  with  a  strong  sulphu- 
reous smell  indicating  the  remains  of  coii/iagraliou  existing 

It  is  impossible  to  fix  the  exact  epoch  at  which  the  fires 
of  Lipari  were  extinguished,  or  rather  the  period  at  which 
the  eruption  ceased,  for  the  existence  of  the  former  may 
be  deduced  from  the  hot  springs  and  stoves.  Doloraieu 
thinks  the  last  eruptions  are  as  old  as  the  sixth  century 
of  the  Christian  era,  and  conjectures  that  they  may  have 
ceased  since  the  fires  found  a  new  vent  in  Vulcano,  since 
he  does  not  entertain  any  doubt  but  that  the  two  islands 
have  a  subterraneous  communication.  Of  this  the  inhabi- 
tants of  Lipari  are  so  well  convinced,  that  they  are  in  the 
greatest  agitation  when  Vulcano  does  not  smoke,  and  when 
Its  passages  are  obstructed.  They  fear  shocks  and  violent 
erupuons,  suspecting  even  that  the  fires  may  again  break 
out  in  their  own  island.  It  is  certainly  a  fact  that  the 
earthquakes,  which  are  very  frequent,  generally  cease  when 
the  eruptions  of  Vulcano  commence. 


VULCANO. 


This,  which  is  the  last  of  the  Lipari  isles,  bears  in  eve- 
ry part  the  stamp  of  fire.  It  was  the  superstitious  belief  of 
the  ancient  inhabitants  that  Vulcan  had  here  established  his 
forges,  there  being  constant  fires  during  the  night,  and  a 
thick  smoke  throughout  the  day.  It  consists  of  a  moun- 
tain  in  the  form  of  a  truncated  cone,  which  is,  however, 
merely  a  case  opening  and  exposing  to  view  a  secortd  cone 
within,  more  exact  than  the  other,  and  in  which  the  mouth 
of  the  volcano  Is  placed.  The  latter  is  thus  enveloped  on 
three  sides  by  the  ancient  cone,  and  is  open  only  on  that 
side  which  is  immediately  washed  by  the  sea. 

The  base  of  the  interior  cone  is  separated  from  the  steep 
sides  of  the  ancient  crater  by  a  circular  valley,  which  ter- 
minates on  one  side  at  the  junction  of  the  two  mountains^, 
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and  on  tbe  other  sinks  into  the  sea.  In  this  ^-alley  light 
pumice-stones  are  blended  with  fragments  of  black  vit 
reous  lava,  and  boned  in  ashes  perfectly  white.  The  blow 
of  a  hammer  on  these  stones  produces  a  loud  hollow  sound, 
which  re-echoes  In  the  neighbouring  caverns,  and  proves 
that  the  surface  is  nothing  more  than  the  arch  of  a  vault 
covering  an  immense  abyss.  The  sound  varies  according 
to  the  thickness  of  the  crust,  which  must  have  considerable 
solidity  to  support  the  weight  of  the  new  mountain.  This, 
according,  to  Dolomieu,  b  higher  and  steeper  than  the  cone 
which  contains  the  crater  of  Etna,  and  its  access  still  more 
difficult ;  Its  perpendicular  height,  however,  is  not  more 
than  2640  feet,  half  a  mile.  He  represents  the  crater  of 
Vulcano  as  the  most  magnificent  he  ever  saw ;  and  Spal- 
lanzani  observes  that,  witn  the  exception  of  that  of  Etna, 
he  does  not  know  of  any  more  capacious  and  majestic.  It 
exceeds  a  mile  in  circuit,  has  an  oval  mouthy  and  its  great- 
est diameter  is  from  the  S.  £.  to  the  W.,  while  its  depth  is 
not  more  than  a  quarter  of  a  mile.  The  bottom  is  flat,  and 
from  many  places  streams  of  smoke  exhale,  emitting  a 
strong  sulphureous  vapour.  This  vast  cavity  is  very  regu- 
lar, and  as  its  entire  contents  are  displayed  to  the  eye  pre- 
sents one  of  the  grandest  and  most  imposing  spectacles  ia 
nature.  On  large  stones  being  rolled  down,  the  mountain 
re-echoes ;  and  on  their  reaching  the  bottom,  they  appear 
to  sink  in  fluid.  Indeed  with  the  aid  of  a  glass,  two  small 
lakes,  supposed  to  be  filled  with  melted  sulphur,  have  been 
discovered.  The  declivity  of  the  interior  walls  is  so  great, 
that,  even  when  there  Is  not  any  danger  from  fire^  the  de- 
scent is  next  to  impossible.  After  considerable  difficulty, 
however,  this  was  accomplished  by  Spallanzanion  the  S.  E, 
side,  the  only  one  accessible.  He  found  the  bottom  to 
be  somewhat  more  than  one  third  of  a  mile  in  circumfe- 
rence, gnd  of  an  oval  form.  The  subterraneous  noise  was 
here  much  louder  than  on  the  summit,  sounding  like  an  im- 
petuous river  foaming  beneath,  or,  rather,  like  a  conflict  of 
agitated  waves  meeting  and  clashing  furiously  together. — 
The  ground  was  likewise  in  some  places  perforated  with 
apertures,  from  which  hissing  sounds  issued,  resembling 
those  produced  by  the  belbui^  of  a  furnace.  It  shook 
when  pressed  by  the  feet ;  and  a  large  piece  of  lava,  let 
foil  five  or  six  feet,.- produced  a  subterraneous  echoing^ 
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swmd,  which  continiied  some  timei  and  was  loudest  in  the 
centre.  These  circumstanees,  combined  with  its  bnram^ 
heat,  and  the  strong  stench  of  sulphur  It  emits,  prove  that 
the  ^res  of  the  volcano  are  still  active. 

Its  eruptions  have  been  most  considerate  during  tlie 
earthquakes  which  havedesolated  Sicily  and  a  greater  part 
of  Italy.  In  the  month  of  March,  1786,  after  subterrane- 
oos  thunders  and  roarings,  which  were  heard  over  all  the 
Islands,  to  the  great  terror  of  the  inhabitants,  and  were 
accompanied  by  frequent  concuisioas,  the  crater  threw  out 
a  prodigoos  quantity  of  aand,  mixed  with  immense  volumes 
of  smoke  and  fire.  This  eruption  continued  fifteen  dayt^ 
and  so  great  was  the  quantity  of  sand  ejected  that  the 
circumjacent  places  were  entirely  covered  with  it  to  a 
considerable  height  The  lava  did  not  flow  at  the  time, 
at  least  over  the  edges  of  the  crater;  and  indeed,  sudi 
a  current  has  not  happened  during  the  memory  of  any  liv- 
ing person. 

THE  HIMALAYA  MOUNTAINS. 

BBTWSEN    mOIA  AND  TBISST. 

Thb  great  Himalayan  snowy  range,  says  Mr.  Fraser,  is 
only  the  high  elevated  crest  of  the  moontainous  tract  that 
divides  the  plain  of  Hindostan  from  those  of  Thibet,  or 
Lesser  Tarttuy.  Far  as  they  predominate  over,  and  pre- 
dpitoosly  as  they  rear  themselves  above  the  rest,  all  the 
hills  that  appear  in  distant  ranges,  when  viewed  from  the 
plains,  are  indeed  only  the  roots  and  branches  of  this  great 
stem ;  and,  however  difficult  to  trace,  the  connexion  can 
always  be  detected  betireen  each  inferior  monntain  and 
some  particular  member  of  its  great  origin* 

The  horisontid  depth  of  this  mountainous  tract,  on 
thiK  side  which  overlooks  Hindostan,  is  no  doubt  van* 
ous ;  but,  from  the  difficulty  of  the  country,  a  traveller  per^ 
forms  a  journey  of  many  days  before  he  reaehes  the  foot 
of  the  immediate  snowy  clifib.  The  best  observations  and 
furvey  do  not  authorise  the  allowance  of  mojre  than  an  w* 
enge  depth  of  about  sixty  miles  from  the  plains  to  the 
eammenoement  of  these,  in  that  part  of  the  country  that 
forms  the  sobjcet  of  this  narrative.  The  breadth  :of  the 
inowy  aone  itidf  in  all  orobabiUty  varies  still  more;  for 
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huge  masses  advance  in  some  places  into  the  lower  dis- 
tricts, and  in  others  the  crest  recedes  in  long  ravines,  that 
are  the  beds  of  torrents,  while  behind  they  are  clothed  by  a 
succession  of  the  loftier  cliffs.  Every  account  we  receive 
of  a  passage  through  them,  (and  this  is  no  doubt  found  mott 
commonly  where  the  belt  is  narrowest,)  gives  a  detail  of 
many  days' journey  through  the  deserts  of  snow  and  rocks ; 
and  it  is  to  be  infered^  that  on  the  north-east  side  they  ad* 
vance  to,  and  retreat  from  tfie  low  ground  in  an  equal  irreg- 
ular manner.  Indeed,  some  accounts  would  induce  the 
belief,  that  long  ranges,  crowned  with  snow-clad  peaks, 
project  in  various  places  from  the  great  spine^  and  include 
habitable  and  milder  districts ;  for,  In  all  the  routes  of 
which  we  have  accounts,  that  proceed,  in  various  direc- 
tions towards  the  Trans-Himalayan  countries,  hills  cover- 
ed with  snow  are  occasionally  mentioned  as  occurring,  even 
after  the  great  deserts  are  passed,  and  the  grazing  country 
entered.  The  breadth,  tnen,  of  this  crest  of  snojsSlft^ 
rock  itself  cannot  faurly  be  estiiAatedat  less  than  from  seven- 
ty to  eighty  mUg. 

The  greaflBowy  belt,  although  its  loftiest  crest  is  bro- 
ken into  numberless  cliffs  and  ravines,  nevertheless  pre- 
sents a  barrier  perfectly  impracticable,  except  in  those 
places  where  hollows  that  become  the  beds  of  rivers  liave 
in  some  degree  intersected  it,  and  facilitated  approach  to 
its  more  remote  recesses;  and  courageous  and  attentive 
perseverance  has  here  and  there,  discovered  a  dangerous 
and  difficult  path,  by  which  a  possibility  exists  of  penetra- 
ting across  the  range.  *  Few  rivers  hold  their  course  wholly 
through  it:  indeed,  in  the  upper  part  in  the  Sutlej  alone  has 
been  traced  beyond  this  ropky  barrier;  and  there  is  a  path 
along  its  stream,  from  different  parts  of  which  roads  di- 
verge, that  lead  in  various  directions  through  the  moun- 
tain. No  reasonable  doubt  can  now  exist  of  the  very  long 
and  extraordinary  course  which  this  river  takes. 

Captain  Webb  of  the  Bengal  establishment,  was  lately 
employed  on  a  survey  of  a  province  of  Kumaoon.  Oia 
the  21st  day.of  June,  his  camp  was  11,680  feet  above 
Calcutta.  The  suffsice  was  covered  with  very  rich  vege- 
tation as  high  as  the  knee:  very  extensive  beds  of  straw- 
berries in  mil  flower;,  and  plenty  of  currant-bushes  in 
blossom  all  around,  in  a  dear  ^ot  of  rich  black  mould 
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soily  MHTOiinded  by  a  noble  forest  of  pine,  oak,  and  rhodo- 
dendra.  On  the  22nd  of  Jane  he  reached  the  top  of  PU- 
ffoenta-Cburhaee,  (or  ascent,)  12,642  feet  above  Calcutta. 
He  was  prevented  from  distinguishing  very  distant  objects 
by  a  dense  fog  around  him 5  but  there  was  not  the  small- 
est patch  of  snow  near  him,  and  the  surface  a  fat  black 
mould  through  which  tlie  rock  ))eeped,  was  covered  with 
strawberry  plants  (not  yet  in  flower,^  butter-cups,  dandeli- 
on, and  a  prolusion  of  other  flowers.  The  shoulders  of 
the  hill  above  him,  about  450  feet  more  elevated,  were 
covered  with  the  same  to  the  top;  and  above  500  feet  be^ 
low  was  a  forest  of  pine,  rhododendron,  and  birch.  There 
was  some  snow  seen  below  in  deep  hollows,  but  it  di»* 
solves  in  the  course  of  the  season. 

These  facts  led  Captain  Webb  to  infer,  that  the  inferior 
limit  of  perpetual  congelation  on  the  Himala  mountains  is 
beyond  13,500  feet,  at  least,  above  the  level  of  Calcutta: 
and  that  the  level  of  the  table  land  of  Tartary,  immediate- 
ly bordering  or  the  Himala,  is  very  far  elevated  beyond 
SOOO  feet,  the  height  at  which  it  has  been  estimated : 
and  altho'  I  nmy  not  be  able  either  to  make  all  the  deduc- 
tions which  they  will  afibrd,  or  to  shun  any  errors  that 
they  may  involve,  they  will  still,  I  think,  yield  some  ground 
of  inference  to  estimate  the  height  to  which  I  ascended } 
and  consequently,  give  some  approximation  to  the  heights 
of  the  sin-rounding  peaks. 

On  the  night  of  the  l6th  of  July,  we  slept  at  Bheemkeu- 
dar,  near  the  source  of  the  Coonoo  and  Bheem  streams. — 
There  is  no  wood  near  thb  place,  even  in  the  very  bottom 
of  the  valley,  and  we  had  left  even  the  stunted  birch  at  a 
considerable  distance  below:  but  there  was  a  profusion  of 
flowers,  ferns,  thistles,  &c.  and  luxuriant  pasturage. — 
Captain  Webb's  limit  of  wood  is  at  least  as  high  as 
12,000  to  12,300  (eet.  I  would,  therefore,  presume  the 
site  of  Bheemkendar  to  be  considerably  above  that  level ; 
say  13,000  to  13,300  feet  above  the  level  of  Calcutta. 
From  thence  we  ascended  at  first  rather  gradually,  and 
then  very  rapidly,  till  we  left  all  luxuriant  vegetation, 
and  entered  the  region  of  stripped  and  scattered  and  par- 
tially melting  snow,  (for  nearly  two  miles  of  the  peram- 
bulator.) From  calculating  the  distance  passed,  and  ad- 
verting to  the  elevation  we  bad  attained,  I  wouidipresu<^^' 
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4faat  thk  was  at  least  1500  feet  above  Bheemkeiidar,  or 

from  14^500  to  15,000  feet  above  Calcutta. 

We  proceeded  onwards,  ascendiog  very  rapidly,  while 
vegetation  decreased  gradually  to  a  mere  green  moss,  with 
hare  and  there  a  few  snow-flowers  starting  through  it; 
snow  fast  increasing,  tiU  at  length  we  entered  on  what  I 
presume  was  the  perennial  and  unmelting  snow,  entirely 
beyond  the  line  of  vegetation,  where  th^  rock  was  bare 
even  of  linchens:  and  in  this  we  ascended,  as  I  think, 
ttbottt  800  feet;  for,  though  Bamsooroo  Ghat  may  not  be 
so  far  above  this  line,  we  continued  ascending,  even  after 
crossing  that  point,  and  I  would  incline  to  estimate -this  ut- 
most extent  of  ascent  at  2000  feet  more,  or  nearly  17,000 
feet  above  the  level  of  Calcutta. 

Whilst  proposing  to  consider  the  point  of  1 6,000  to 
)  6,500  feet  as  that  of  inferior  coi^lation,  1  must  observe 
that  there  was  no  feeling  of  fintA  in  the  air,  and  the  snow 
was  moist,  though  hard,  chiefly  through  the  influence  of  a 
thick  mist,  which,  in  fact,  amounted  to  a  very  small  drts« 
'/ling  rain,  which,  fell  around :  all  which  would  seem  to  ia- 
dicate,  that  the  true  line  of  congelation  had  not  there  beea 
attained;  but  we  were  surround^  by  snow  which  evident- 
ly never  melted.  To  a  great  depth  below  it  extended  aU 
over  the  hills,  %'ery  Ihtle  broken,  while  on  the  valleys  from 
whence  the  Coonoo  and  Bheem  streams  issue,  at  full  2000 
feet  below  it  lay  covering  them  and  the  surrounding  mount- 
ains VOL  an  unbroken  mass,  many  hundred  feet  thidK.  Thus, 
though  it  may  seem  contradictory,  the  line  of  perpetual 
congelation,  in  fact  seems  fixabte  at  even  below  the  point 
I  have  ventured  to  indicate ;  and,  I  presume  n^ht,  on 
these  grounds,  be  placed  somewhere  between  15  and  16,000 
feet  above  the  level  of  Calcutta. 

The  result  of  all  the  considerations  that  arise  out  of  the 
foregoing  remarks  is  a  belief,  that  the  loftiest  peaks  of  the 
Himala  range  will  be  found  to  fall  considerably  short  of  the 
height  attributed  to  them  by  Mr.  Colebrooke ;  and  that 
:their  loftiest  peaks  do  not  morelhan  range  from  1 8,000  to 
22  or  23,000  feet  above  the  level  of  the  sea. 

Having  reached  the  top  of  an  ascent,  we  looked  says 
Mr.  Eraser,  down  upon  a  very  deep  and  dark  glen,  called 
Palia  Gadh,  which  is  the  outlet  to  the  waters  of  one  of 
.the  most  terrific  and  gloomy  valleys  I  have  ever  seen. 
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Bui  It  itottld  not  be  easy  to  conTey  by  any  description 
a  jast  idea  of  the  peculiarly  ragged  and  gloomy  wildness 
of  this  glen :  it  looks  like  the  ruins  of  nature,  and  ap- 
pearsy  as  is  said  to  be,  completely  impracticable  and 
impenetrable.  Little  is  to  be  teen  except  dark  rock : 
wood  only  fringes  the  lower  parts  and  the  waters'  edge  : 
perhaps  the  spots  and  streaks  of  snow,  contrasting  with 
the  general  blackness  of  the  scene,  heighten  the  appear- 
ance  of  desolation.  No  living  thing  is  seen;  no  motion 
but  that  of  the  waters ;  no  sound  but  their  roar.  Such  a 
spot  Is  suited  to  engender  superstition,  and  here  It  is  ac* 
cordingly  found  in  full  growth.  Many  wild  traditions 
arepreserred,  and  many  extravagant  stories  related  of  it. 
The  glen  above  described  is  by  far  the  most  gloomy 
savage  scene  we  have  yet  met  with.  I  regret  that  the 
weather  did  not  permit  a  sketch  of  it  to  ^  attempted. 
Beyond  this  we  could  see  nothing  In  the  course  of  the 
river  but  rocky  banks.  The  opposite  side  is  particularly 
precipitous;  yet  along  its  ^ce  a  road  is  carried,  which  is 
frequented  as  much  as  this,  and  leads  to  villages  still 
farther  up.  By  the  time  we  had  reached  the  village,  the 
clouds  which  had  lowered  around  and  sunk  down  on  the 
hills,  began  to  burst  with  loud  thunder  and  heavy  rain. 
The  noise  was  fearfully  reverberated  among  the  hills; 
and  doring  the  night  more  than  once  the  sound  was  heard 
(»f  fragments  from  the  brows  of  the  mountains,  crashing 
down  to  the  depths  below  with  a  terrific  din.  Our  quar- 
ters were  good.  I  slept  in  a  temple,  neat,  dean  and  secure 
from  the  weather. 

aUNGOTESS,   THE  80UB€E   OF  THK    lUMNA,  A  BRANCH  OF 
THK  GANGES,   IN  THE  HIMALA  MOUNTAINS. 

GuNOorasB,  the  source  of  the  Jumna,  the  most  sacred 
branch  of  the  Ganges,  ought  to  hold  and  does  bear  the 
first  rank  among  its  holy  places.  Here,  says  Mr.  Fraser, 
all  is  myfhologKal  if  not  holy  ground.  Here  Mahadeo 
siu  enthroned  in  ckrads  and  mist  amid  rocks  that  defy 
the  approach  of  living  thing,  and  snows  that  make  deso- 
lation more  aw/hl.  Gods,  goddesses,  and  saints  here  conti- 
nually adore  him  at  mysterious  distance,  and  you  tra- 
-vetse  their  iamiliar  haunts.  But,  although  Gungotree 
be  the  most  sacred,  it  is  n#t  the  most  haqntnixed  sTn  inr, 
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access  to  it  being  far  more  difficult  than  to  Buddrinauth; 
and  consequently  to  this  latter^  pilgrims  flock  in  crowds, 
appalled  at  the  remoteness  and  danger  of  the  former  place 
of  wonhip.  This  may  pretty  fully  account  for  the  supe* 
rior  riches  and  splendour  of  Buddriwuith.  Here  are  tem- 
ples of  considerable  extent,  priests  and  officials  in  abund- 
ance, who  preserve  an  imposing  exterior,  and  an  appear- 
ance venerable  from  power  and  comparative  magnificence^' 
and  consequently  procure  rich  and  ample  offerings  to  keep 
up  their  comfortable  dignity. 

The  temple  of  Bhadri-Nath,  is  situated  on  the  west  bank 
of  the  Alackunda,  in  a  valley  four  miles  long,  and  one 
mile  in  its  greatest  breadth.  The  east  bank  .rbes  con- 
siderably higher  than  the  west  bank,  and  is  on  a  level  with 
the  top  of  the  temple.  The  position  of  the  sanctuary  is 
considered  equi-dbtant  from  two  bfty  mountains^  which 
are  designated  by  the  names  of  the  Nar  and  the  Narayena 
Purvatas.  The  former  is  to  the  east,  the  latter  to  the  west, 
and  completely  covered  with  snow  from  the  summit  to  the 
base. 

The  temple  of  Bhadri-Nath  has  more  beneficed  lands 
attached  to  it  than  any  sacred  Hindu  establishment  in  this 
part  of  India.  It  is  said  to  possess  700  villages  in  difiep- 
ent  parts  of  Gurwhal  and  Kumaoon:  many  of  them  have 
been  conferred  by  the  government ;  others  have  been  given 
in  pledge  for  loans;  and  some  few,  purchased  by  individu- 
als, have  been  presented  as  religious  ofierings. 

The  annual  ceremony  of  carrying  the  images  of  their 
gods  to  wash  in  the  sacred  stream  of  the  Jumua  b  (it  ap- 
pears) one  of  much  solemnity  among  the  inhabitants  of 
the  neighbourhood;  and  the  concourse  of  people  here 
assembled  has  been  busily  engaged,  and  continues  to 
be  fully  occupied  in  doing  honor  to  it.  They  dance 
to  the  sound  of  strange  music,  and  intoxicate  themselves 
with  a  sort  of  vile  spirit,  brewed  here  from  grain  and  par- 
ticular roots,  sometimes,  it  is  said  sharpened  by  pepper. 
The  dance  is  most  grotesque  and  savage:  a  multitude  of 
men  taking  hands  sometimes  in  a  circle,  sometimes  in  a 
line,  beating  time  with  their  feet,  bend  with  one  accord, 
first  nearly  to  the  earth  with  their  faces,  then  backwards, 
and  then  sidewise,  with  various  wild  contordons.  These, 
and  their  nncouth  dress  of  bUick  and  grey  blaakets,  giiie 

Digitized  by  Google 


THE  HIMALATA  MOUNTAINS.  •! 

a  peculiar  air  of  brutal  ferocity  to  the  assemblage.  The 
inea  dance  all  day,  and  in  the  evening  they  are  joined  by 
the  women  who  mix  indiscriminately  with  them,  and 
keep  up  dancing  and  intoxication  till  the  night  is  far  advan- 
ced. They  continue  this  frantic  kind  of  worship  for  seve- 
ral days;  and,  in  truth,  it  is  much  in  unison  whh  their 
general  manners  and  habits, — savage  and  inconsistent. — 
At  a  place  so  sacred^the  residence  of  so  many  Brahmins, 
and  the  resort  of  so  many  pious  pilgrims,  we  might  expect 
to  find  a  strict  attention  to  the  forms  of  religion,  and  a 
scrupulous  observance  of  the  privations  and  austerities  en- 
joined by  it.  So  far,  however,  is  this  from  the  truth,  that 
much  Is  met  with,  shocking  even  to  those  Hindoos  who 
are  less  bigotted. 

There  were  several  points  to  be  arranged  before  we 
could  set  off  for  Gungotree,  the  source  of  the  Jumna.  I 
did  not  deem  it  proper  to  go  unarmed ;  but  agreed  that  on- 
ly &ve  men  should  be  accoutred  to  -attend  us,  and  that  I 
should  myself  carry  my  gun.  But  all  these  weapons  of  war 
were  to  be  put  aside  before  we  got  within  sight  of  the  holy 
spot,  and  deposited  in  a  cave  near  it,  under  a  guard .  I  also 
pledged  myself  that  no  use  should  be  made  of  these  instru- 
ments, nor  any  life  sacrificed  for  the  purpose  of  food,  either 
by  myself  or  by  any  of  my  people,  after  leaving  the  vil- 
lage, until  we  returned:  moreover,  that  I  would  not 
even  carry  meat  of  any  sort,  dead  or  alive,  along  with  me, 
but  eat  only  rice  and  bread.  As  to  the  putting  off  my 
shoes,  they  did  not  even  propose  it  to  me,  and  it  could 
not  liave  been  done ;  but  I  volunteered  to  put  them  off, 
when  entering  into  the  precincts  of  the  temple  and  holier 
places,  which  pleased  them  greatly.  All  the  Hindoos, 
including  the  GUoorkhas,  went  from  the  village  bare- 
foot. 

Just  at  the  end  of  the  bridge  there  is  an  overhanging 
rock,  under  which  worship  is  performed  to  Bhyrani,  and 
a  black  stone  partly  painted  red,  is  the  image  of  the  god  ; 
and  here  prayers  and  worship  alone  were  not  performed, 
but  every  one  was  obliged  to  bathe  and  eat  bread  baked 
by  the  Brahmins,  as  preparatory  to  the  great  and  effectual 
ablutions  at  the  holier  Gungotree*  This  occupied  a  con- 
siderable time,  as  the  party  was  numerous:  in  the  mean-' 
time  I  lock  a  very  imperfect  sketch  of  tl^  soeac,  aftcir 
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which  I  bathed  myself  at  the  proper  place  (which  f$  the 
junction  of  the  two  atreamsy)  while  the  BrahmiD  prayed 
over  me.  Among  the  ceremonies  performed,  he  made  me 
hold  a  taft  of  grass  while  he  prayed,  which  at  the  ooada- 
sioQ  he  directed  me  to  throw  into  the  eddy  occasioned  by 
the  meeting  of  the  two  waters. 

By  an  unpleasant  path  we  reached  a  step,  or  level 
spot  on  the  first  stage  of  the  mountain,  where^  in  a  fitick 
grove  of  fir  trees,  is  placed  a  small  temple  to  Bhyram,  a 
plain  white  building,  built  by  order  of  Uniur  Sing 
T'happa,  who  gave  a  sum  of  money  lo  repair  the  road, 
and  erect  places  of  worship  here,  and  at  Gungotree. — 
Having  paid  our  respects  to  Byramjee,  we  proceeded 
along  the  side  of  the  hill  on  the  right  bank  Tnorth)  of 
the  river,  gradually  ascending  by  a  path  equally  diflcult 
and  dangerous  as  the  first  part  of  our  ascent,  but  more 
fearful,  as  the  precipice  to  the  river,  which  rolls  below 
us,  increases  in  height,  and  exceedingly  toHsomefrom  the 
iiature  of  the  groimd  over  which  it  passes,  and  which  con- 
sists wholly  of  sharp  fragments  from  the  clifis  above,  with 
fallen  trunks  and  broken  branches  of  trees. 

The  path  increases  in  difiiculty  from  the  very  irregular 
nature  of  the  ground,  as  well  as  the  steepness  of  the  hill 
face  across  which  it  leads,  ascending  and  descen^ng  as 
the  small,  though  deep,  i;^atercourses  furrow  the  mountain 
side,  in  loose  soil,  formed  of  small  fragments  fallen  from 
above,  and  which  slip  down,  threatening  to  carry  the  trav* 
eller  to  the  gulph'  below.  -The  shapeless  blocks  of  rock 
now  more  completely  obstructed  the  way,  and  for  hundreds 
of  yards,  at  times,  the  passenger  must  clamber  over  these 
masses,  heaped  as  they  are  one  upon  another,  in  roonstroiis 
confusion,  and  so  uncertain  and  unsteady,  that,  huge  though 
they  are,  tbcy  shake  and  move  even  under  the  burthen  of 
a  man's  weight.  So  painful  indeed  is  this  track,  that 
it  might  be  conceived  as  meam  to  serve  as  a  penance 
to  the  unfortunate  pilgrims  with  bare  feet,  thus  to  preparo 
and  render  them  ^orth^  for  the  special  and  conclusive  act 
of  piety  they  have  in  view,  as  the  object  of  their  journey 
to  these  extreme  wilds. 

The  spot  which  bears  the  name  of  Gungotree  is  con- 
cealed by  the  roughness  of  the  ground,  and  the  masses  of 
Mien  rock,  so  as  not  to  be  s^n  till  the  travdler  comes 
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The  temple  is  sittiated  precisely  an  the  sacred  stone  on 
which  Bhagirutte  used  to  worahip  Mahadeo^  and  is  a  small 
building  of  a  square  shape  for  about  twelve  feet  high| 
and  rounding  in,  in  the  usual  form  of  pagodas,  to  the 
top.  It  is  quite  plain,  painted  white,  with  red  mould*' 
ings,  and  surmounted  with  the  usual  mekiiMhaped  oma- 
ments  of  these  buildii^.  From  the  easttom  hce  of  the 
sqqare,  which  is  turned  nearly  to  the  sacred  source, 
there  is  a  small  projection  covered  with  a  stone  roof,  in 
which  is  the  entrance  facing  the  east,  and  just  opposite 
this  there  is  a  small  pagoda-shaped  temple  to  Bhyramjee. 
The  whole  is  surnnmded  by  a  wall  of  unhewn  stone 
and  lime,  and  the  space  this  contains  is  paved  with  flat 
stones*  In  this  space  too  there  is  a  comfortable  but  smaH 
house  for  the  resiidence  of  the  Brahmins  who  come  to  offi- 
ciate. Without  the  inclosure  there  are  two  or  three  sheds 
constructed  of  wood,  called  dhurum  mBah$j  built  for  the 
accommodation  of  pilgrims  who  resort  here :  and  there  are 
many  caves  around  formed  by  overhanging  stones^  which 
yield  a  shdter  to  those  who  cannot  find  accommodation  in 
the  sheds. 

The  scene  in  which  this  holy  place  is  situated  is  worthy 
of  the  mysterious  sanctity  attributed  to  it,  and  the  reverence 
with  which  it  is  regarded.  We  have  not  here  the  confi-  • 
ned  gloominess  of  Bhyram  Gattee :  the  actual  dread  which 
cannot  but  be  inspired  by  the  precipices  and  torrents,  and 
perils  of  the  place,  here  gives  way  to  a  sensation  of 
awe,  imposing  but  not  embarrassing,  that  might  be  conn 
pared  to  the  dark  and  dangerous  pass  to  the  centre  of  the 
ruins  of  a  former  world ;  for,  most  truly,  there  is  little  here 
that  recalls  the  recollection  of  that  which  we  seem  to  have 
quitted.  Tfa«  bare  and  jieaked  cltfis  which  shoot  to  the 
skies,  yield  not  in  ruggedness  or  elevation  to  any  we 
have  seen ;  their  ruins  lie  in  wild  chaotic  masses  at  their 
feet,  and  scantier  wood  imperfectly  relieves  their  naked- 
ness :  even  the  dark  pme  more  rarely  roots  itself  in  the 
deep  chasms  which  time  has  worn.  Thus  on  all  sides  is 
the  prospect  closed,  except  in  front  to  the  eastward ;  where, 
from  beiund  a  mass  of  bare  spires,  four  huge,  kiAy ,  snowy 
peaks  arise ;  these  ate  the  peaks  of  Roodroo-Himala.— ^ 
There  could  be  no  finer  finishing,  no  grandeur  close  to  such 
a  scene,  as  is  visible  in  the  engraving. 
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We  apprbach  k  through  a  labyrinthof  eooniious  shapes 
less  masses,  of  granite,  which  duriag  ages  have  fattea  fron 
the  cliffs  above  that  frowu  over  the  very  temple,  and  ia^ 
all  probability  will  some  day  themselves  descend  in  rtiina 
and  crush  it.  Around  the  indosorei  and  among  these 
masses,  for  some  distance  up  the  mountain,  a  few  fine  old 
pine  trees  throw  a  dark  shade,  and  form  a  magnificent 
fore-groand ;  while  the  river  runs  impetuously  in  its  shhig- 
ly  bed,  and  the  stified  but  fearful  sound  of  the  stones  which 
it  rolls  along  with  it,  crushing  together,  mixes  with  the 
roar  of  its  waters.. 

It  is  easy  to  write  of  rocks  and  wilds,  of  torrents  and 
precipices;  it  is  easy  to  tell  of  the  awe  such  scenes  ia> 
spire :  this  style  and  these  descriptions  are  common  and 
hackneyed.  But  it  is  not  so  simple,  to  many  surely  not 
very  possible,  to  convey  an  adequate  idea  of  the  stem  and 
rugged  majesty  of  some  scenes ;  to  paint  their  lonely  de- 
sertness,  or  describe  the  undefinable  sensation  of  rever- 
ence and  dread  that  steab  over  the  mind  while  contempla- 
ting the  death-like  ghastly  calm  that  is  shed  over  them : 
and  when  at  such  a  moment  we  remember  our  homes, 
our  friends,  our  firesides,  and  all  social  intercourse  with 
our  fellows,  and  feel  our  present  solitude,  and  far  dis- 
tance from  all  these  dear  ties^  how  vain  it  is  to  strive  at 
description!  Surely  such  a  scene  is  Gudgotree.  (See 
Plate,  No.  21.;  Nor  is  it  independent  of  the  nature  of 
the  surrounding  scenery,  a  spot  which  lightly  calls  forth 
powerful  feelings.  We  were  now  in  the  centre  of  the  stu- 
pendous Himala,  the  loftiest  and  perhaps  most  rugged 
range  of  mountains  in  the  world.  We  were  at  the  acknow<> 
ledged  source  of  that  noble  river,equally  an  object  of  venera- 
tion and  a  source  of  fertility,  plenty,  and  opulence  to  Hin- 
dostan ;  and  we  had  now  reached  the  holiest  shrine  of  Hin- 
doo worship  which  these  holy  hills  contain.  These  are  sure- 
ly striking  considerations,  combining  with  the  solemn  gran- 
eur  of  the  place,  to  move  the  feelings  strongly. 

The  fortuitc)iJS  circumstance  of  being  the  first  European 
that  ever  pen^trai^  to  this  spot  was  no  matter  of  boast, 
for  no  great  danger  had  been  braved,  no  extraordinaiy 
fatigues  undergone :  the  road  is  now  open  to  any  other 
who  chooses  to  attempt  it,  but  it  was  a  matter  of  satisfac- 
tion to  my$elf.    The  first  object  of  inquiry  that  naturalh- 
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day-tight  had  admittance.  Just  below  the  temple,  on  the 
river  side,  grew  three  poplaMrees,  and  a  few  small 
larches  :  above  there  are  the  remains  of  a  fine  old  alvei^ 
iirtree,  which  overshadows  some  of  the  caves  and  sheds. 
The  whole  people  also  bathed,  and  contributed  something 
to  the  priesthood  ;  and  it  was  a  matter  of  serious  Import- 
ance, as  well  as  of  great  joy  to  every  one,  that  we  had 
thus  happily  reached  a  place  of  such  supereminent  sanc- 
tity :  such,  indeed,  that  the  act  of  bathing  here  b  sup- 
posed to  cleanse  from  every  sin  heretofore  committed, 
and  the  difficulty  of  which  is  so  great,  that  few,  except 
professional  devotees^  ever  attempt  reaching  the  holy 
place. 

It  is  customary  that  those  who  have  lost  their  father 
and  mother,  or  either  of  these,  shall  be  shaved  at  this 
spot ;  and  it  was  curious  to  observe  the  whimsical  changes 
produced  by  the  operatioOy  which  numbers  underwent. 
It  appears  also,  thai  oae  chief  ordinance  was  the  going 
frequently  round  the  holy  temple ;  and  we  particulariy 
observed  that  those  who  were  noted  as  the  greatest  rogues 
were  most  forward  in  this  pious  exercise :  one  man,  in 
particular,  who  had  been  a  notorious  thief,  was  unwearied 
in  his  perseverance. 

Well,  indeed,  do  they  say,  that  Seeva  has  formed  these 
recesses  which  he  inhabits,  inaccessible  to  all  but  those 
whom  true  d^otion  leads  to  his  shrine.  That  man  must 
have  been  indeed  strongly  impelled  by  devotion,  ambition, 
or  curiosity,  who  first  explored  the  way  to  Gungotree.  It 
were  unavailing  to  enquire,  and  perluips  of  little  use,  if 
known,  to  which  of  these  motives  we  owe  the  enterprise-; 
but  patience,  perseverance,  and  courage,  must  have  becQ 
strongly  united  with  it  to  lead  him  safdy  and  successfully 
through  those  awful  cliffs,  that  would  bar  the  way  to  most 
men.  Another  omen  of  favour  pointed  out  was,  the  in- 
crease of  the  river  after  bathing,  as  at  Jumnotree ;  and  it 
is  singular  enough,  thai  durid^  the  time  we  remained 
here,  I  remarked  several  increases  and  decreases  of  the 
water,  without  any  obvious  causes  ;  but  these  may  fairly 
be  referred  to  the  effects  of  sudden  changes  of  tempera- 
ture occurring  frequently  among  the  hills,  and  atting  on 
the  body  of  snow  that  feeds  the  river. 
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lence  from  the  crater,  as  to  reduce  to  ashes  the  forests  on 
the  neighbouring  mountains.  This  was  succeeded  by  a  cloud 
of  smoke,  which  overspread  and  darkened  the  whole  coun- 
try,  until  it  was  dissipated  by  a  shower  of  cinders,  which 
covered  the  ground  to  the  distance  of  thirty  miles.  The 
third  volcano  is  on  the  top  of  the  particular  mountain  of 
Kamtschatha,  which  is  described  as  by  far  the  highest  in 
the  peninsula.  It  rises,  from  two  rows  of  hills,  somewhat 
in  the  form  of  a  sugar-loaf,  to  a  very  great  height.  It 
usually  throws  out  ashes  twice  or  thrice  a  year,  some- 
times in  such  auantities,  that  for  three  hundred  versts,  one 
hundred  and  sixty-five  English  miles,  the  earth  is  covered 
with  them.  In  the  year  1737^  at  the  latter  end  of  Septem- 
ber, a  conflagration,  which  lasted  for  a  week,  was  so  vr»> 
lent  and  terrific,  that  the  mountain  appeared,  to  those  who 
were  fishing  at  sea,  like  one  red-hot  rock ;  and  the  flames 
which  burst  through  several  openings,  with  a  dreadful 
noise,  resembled  rivers  of  fire.  From  the  inside  of  the  . 
mountains  were  heard  thunderings,  crackings,  and  blasts 
like  those  of  the  strongest  bellows,  shaking  aU  the  neigh- 
bouring territory*  During  the  night  it  was  most  terrible ; 
but  at  length  the  conflagration  ended  by  the  mountain's 
casting  form,  a  prodigious  quantity  of  cinders  and  ashes, 
among  which  were  porous  stones,  and  glass  of  various 
colours.  When  Captain  Clarke  sailed  out  of  the  harbour 
of  St.  Peter  and  St.  Paul,  in  June  1778,  to  the  northward, 
an  eruption  of  the  first  of  these  volcanoes  was  observed. 
A  rumbling  noise,  resembling  distant  hollow  thunder,  was 
heard  before  day-light;  and  when  the  day  broke,  the 
decks  and  sides  of  the  ships  were  covered  with  a  fine  dust, 
resembling  emery,  nearly  an  inch  thick,  the  air  at  the 
same  time  being  charged  with  this  substance  to  such  a  de- 
gree, that  towards  thd  mountain,  which  is  shuated  to  the 
north  of  theliarbour,  the  surrounding  objects  were  not  to 
be  distingubhed.  About  twelve  o'clock,  and  during  the 
afternoon,  the  explosions  became  louder,  and  were  fol- 
lowe^by  showers  of  cinders,  which  were  in  general  about 
the  size  of  peas^  though  many  were  picked  up  on  the  deck 
larger  than  a  haael-nut.  Along  with  the  cinders  fell  seve» 
ral  small  atones  which  had  not  undergone  aay  change  from 
the  action  of  fire. 
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The  following  details  of  the  dreadful  eniption  of  the 
Volcano  of  Aibay,  in  the  Island  of  Luconia,  one  of  tbe 
Philipioes,  on  the  1st  of  February,  18)4,  are  from  an  eye 
witness  of  the  dreadful  scenes  it  presented. 

Daring  thirteen  years  the  Volcano  of  Albay  irad  pre- 
served a  profound  silence.  It  was  no  hanger  viewed  with 
that  distrust  and  horror  with  which  volcanoes  ummlly  in- 
spire those  who  inhabit  the  vicinity.  Its  extensive  and  spa- 
cious brow  had  been  converted  into  highly  cultivated  and 
beautiful  gardens.  On  the  first  day  of  January  lasl^  no 
person  reflected,  in  the  slightest  degree,  upon  tbe  damages 
and  losses  which  so  bad  a  neighbour  had  once  occasioned. 
Previously  to  the  former  eruptions  tliere  had  been  heard 
certain  subterraneous  sounds,  whidi  were  presages  of  them. 
But  upon  the  present  occasion  we  remarked  nothings  ex- 
cept that  on  the  last  day  of  January  we  perceived  some 
slight  shocks.  In  the  night  the  shocks  increased.  At  two 
in  the  morning  one  was  felt  more  violent  than  those  hi- 
therto experienced.  It  was  repeated  at  four,  and  from  that 
time  they  were  almost  con^uai  until  the  eruption  commen- 
ced. 

The  day  broke,  and  I  scarcely  ever  remarked  in  Cama- 
rtnes  a  more  serene  and  pleasant  morning.  I  observed, 
however  that  the  ridges  nearest  to  the  volcano  were  cover- 
ed with  mist^  which  I  supposed  to  be  the  smoke  of  some 
house  that  might  have  been  on  fir3  in  the  night.  But  at 
eight  o'clock  the  volcano  began  suddenly  to  emit  a  thick 
column  of  stones,  sand,  and  ashes,  which  with  the  great- 
est velocity,  was  elevated  into  the  highest  regions  of  tlie 
atmosphere.  At  this  sight  we  were  filled  whli  the  ut- 
most dread,  especially  when  we  observed  that  in  an  instant 
the  brow  of  the  volcano  was  quite  covered.  We  had 
never  seen  a  similar  eruption,  but  were  convinced  that  a 
river  of  fire  was  flowing  towards  us,  and  was  about  to  con- 
sume us.  The  first  thing  which  was  done  in  my  village 
was  to  secure  the  holy  sacrament  from  prof anaiion  f  we 
then  betook  ourselves  to  flight.  The  swiftness  with  which 
the  dreadfnl  tide  rolled  towards  us,  did  not  give  us  time 
cither  for  reflection  or  consultation.     The  friotlitftd  noiie 
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of  the  volcano  caused  great  terror  even  in  the  stoutest 
hearts.  We  all  ran,  fill^  with  dismay  and  consternation, 
endeavouring  to  reach  the  highest  and  most  distant  places, 
to  preserve  ourselves  from  so  immineBt  a  danger.  The  hor- 
jaoq  began  to  darken,  and  our  anxieties  redoubled.  The 
noise  of  the  volcano  continually  increased,  the  darkness  aug- 
mented, and  we  continued  our  flight.  But,  notwithstand- 
ing our  swiftness,  we  were  overtaken  by  a  heavy  shower  of 
huge  stones,  by  the  violence  of  which  many  unfortunate  per- 
sons were  in  a  moment  killed.  This  cruel  circumstance  obli- 
ged us  to  make  a  pause  in  our  career,  and  to  shelter  ourselves 
under  the  houses  ^  but  the  flames  and  burnt  stones  which  fell 
from  above,in  a  short  time  reduced  them  to  ashes. 

The  sky  was  now  completely  overcast,  and  we  remained 
envdoped  and  immersed  in  a  thick  and  palpable  darkness. 
From  that  moment  reflection  was  at  an  end.  The  mother 
abandoned  her  children,  the  husband  bis  wife,  and  the 
chidren  forgot  their  parents. 

In  the  houses  we  had  no  longer  any  shelter.  It  was  ne- 
cesMury  to  abandon,  or  perish  witli  them ;  yet,  to  go  out  un- 
covered, was  to  expose  one's  self  to  a  danger  not  less  immi- 
nent, because  many  of  the  stones  were  of  an  enormous  size, 
and  th^  fell  as  thick  as  drops  of  rain.  It  was  necessary  to 
defend  ourselves  as  well  as  we  could.  Some  covered  them- 
selves wiUi  hides,  others  with  tables  and  chairs,  and  others 
with  boards  and  tea-trays.  Many  took  refuge  in  the 
trunks  of  trees,  others  among  the  canes  and  hedges,  and 
some  hid  themselves  in  a  cave,  when  the  brow  of  a  moun- 
tain protected  them. 

About  ten  o'clock  the  heavy  stones  ceased  to  fall,  and  a 
rain  of  thick  sand  succeeded.  At  half  past  one  the  nobe  of 
tlie  volcano  began  to  ctimiaish,  and  the  horizon  to  clear  a 
little ;  and  at  two  it  became  quite  tranquil  5  and  we  now 
began  to  perceive  the  dreadful  ^^^fjg^  which  the  darkness 
had  hitherto  concealed  from  us.  'Ae  ground  was  covered 
with  dead  bodies,  part  of  whom  had  been  killed  by  the 
stones,  ^d  the  others  consumed  by  the  fire.  Two  hundred 
perished  in  the  church  of  Budiao,  and  thirty  •five  in  a  single 
house  in  that  village.  The  joy  the  living  felt  at  having 
.  preserved  themselves,  was  in  many  converted  into  the  ex- 
tremity of  sorrow  at  finding  themselves  deprived  of  their 
irtl^tioDs  and  friends.    Fathers  found  their  children  dead 
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can  only  be  conjectured  by  the  effects  produced.  Nor  b  H 
more  astonishing  that  inflamable  substances  should  be  found 
beneath  the  bottom  of  the  sea,  than  at  similar  depths  on 
land|  and  that  there  aho  the  impetHous  force  of  fire  should 
cause  the  imprisoned  air  and  elastic  gasses  to  expand,  and, 
by  its  mighty  force,  should  drive  the  earth  at  the  bottom  of 
the  sea  above  its  surface.  These  Marine  volcanoes  are 
perhaps  more  frequent,  though  they  do  not  so  often  come 
within  the  reach  of  human  observation,  than  those  on  land ; 
and  stupenduous  must  be  the  operations  carried  on,  when 
matter  is  thrown  up  to  an  extent  which  the  ingenuity  of 
man  does  not  enable  him  to  reach  by  fathoming. 

Many  instances  have  occured,  as  well  in  ancient  as  in 
modern  times,  of  Islands  having  been  formed  in  the  midst 
of  the  sea;  and  their  sudden  appearance  has  comtantly 
been  preceded  by  violent  agitations  of  the  surrounding 
waters,  accompanied  .by  dreadful  noises,  and  in  some  in^ 
stances,  by  fiefy  eruptions  firom  the  newly-formed  isles, 
which  are  composed  of  various  substances,  frequently  in- 
termixed with  a  considerable  quantity  of  volcanic  lava.— 
Such  Islands  remain  for  ages  barren,  but  in  a  long  course 
of  time  become  abundantly  fruitful.  It  is  a  matter  of  curi- 
ous inquiry,  whether  ^firings  are  found  on  such  newly-cre- 
ated spots,  when  the  convulsions  which  gave  them  J)jrth 
have  subsided ;  but  on  this  point  it  would  seem  that  we  are 
not  possessed  of  any  certain  information,  as  it  does  not  ap- 
pear that  they  have  been  visited  by  any  naturalist  with  the 
express  view  of  recording  their  properties. 

Among  the  writers  of  antiquity  who  have  transmitted 
accounts  of  Islands  which  have  thus  started  up  to  the  view 
of  the  astonished  spectator,  Seoeca  asserts  that,  in  his  time, 
the  Island  of  Therasta,  in  the  Eagen  sea,  was  seen  to  rise 
in  this  manner,  by  several  mariners  who  were  sailing  near 
the  point  of  its  ascent.  Pliny's  relation  is  still  more  extra- 
ordinary ;  lor  he  says  that  in  the  Mediterranean,  thirteen 
islands  emerged  at  once  from  the  sea,  the  cause  of  which 
he  ascribes  rather  to  the  retiring  of  the  waters,  than  to  any 
subterraneous  operation  of  nature:  but  be  sp^Jcs  at  the 
same  time  of  the  island  of  Hiera,  in  the  vicinity  of  Thera- 
sea,  as  having  been  formed  by  subterraneous  explosions^ 
and  enumerates  several  others  said  to  have  been  derived 
from  a  similar  origin,  in  one  of  which  he  says,,  a  great 
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their  boats.  Amid  these  motions  and  tremblings  the  island 
increased^  not  only  in  height,  but  in  length  and  breadth  : 
still  occasionally,  while  it  was  raised  and  extended  on  the 
one  side,  it  sank  and  diminished  on  the  other.  The  per- 
son to  whom  we  are  indebted  fbr  this  narrative,  observed  a 
rock  to  rise  oat  of  the  sea,  forty  or  fifty  paces  fVom  the 
island,  which,  having  been  thus  visible  for  four  days,  sunk^ 
and  appeared  no  more :  several  others  appeared  and  dis- 
appeared alternately,  till  at  length  they  remained  fixed  and 
unmoved.  In  the  meantime  the  colour  of  the  surrounding 
sea  was  changed :  at  first  it  was  of  a  light  green,  then  red- 
dish, and  afterwards  of  a  pale  yellow,  accompanied  by  a 
noisome  stench,  which  spread  itself  over  a  part  of  the  Isl- 
and of  Santorini. 

On  the  l6th  of  July  smoke  first  appeared,  not  i^eed  on 
the  island,  but  issuing  from  a  ridge  of  black  stones  which 
suddenly  rose  about  sixty  paces  from  it,  where  the  depth  of 
the  sea  was  unfathomable.  Thus  there  were  two  separate 
islands,  one  called  the  White,  and  the  other  the  Black  Isl- 
and, from  the  different  appeamnccs  they  exhibited.  This 
thick  smoke  was  of  a  whitish  colour,  Kke  that  of  a  lime-kiln, 
and  was  carried  by  the  wind  to  Santorini,  where  it  pen- 
etrated the  houses  of  the  inhabitants. 

In  the  night  betveen  the  19th  and  20th  of  July,  flames 
began  to  issue  with  the  smoke,  to^the  great  terror  of  the  in- 
habitants of  Santorini,  especially  of  those  occupying  the 
castle  of  Scaro,  who  were  distant  about  a  mile  and  a 
half  only  from  the  burning  island,  which  now  increased 
very  fast,  large  rocks  daily  springing  up,  which  sometimes 
added  to  its  length,  and  sometimes  to  its  breadth.  The 
nmoke,  also  increased,  and  there  not  being  any  wind, 
ascended  so  high  as  to  be  seen  at  Candia,  and  other  dis- 
tant islands.  During  the  night,  it  resembled  a  column  of 
five^  fifteen,  or  twenty  feet  in  height ;  and  the  sea  was  then 
covered  with  a  scurf  or  froth,  in  some  places  reddish,  and 
in  others  yellowish,  from  which  proceeded  such  a  stench, 
that  the  inhabitants  throughout  the  whole  island  of  Santo- 
rini burnt  perfumes  in  theh'  houses,  and  made  fires  in  the 
streets,  to  prevent  infection.  This,  indeed,  did  not  last 
above  a  dav  or  two ;  for  a  strong  gale  of  wind  dispersed  the 
froth,  but  drove  the  smoke  on  the  vineyards  of  Santorini, 
by  which  the  grapes  were,  in  one  night,  parched  up  and 
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at  the  extremity  of  the  Black  Island,  from  which  it  issued 
for  several  days.  Diuiog  that  time  little  was  discharged 
from  the  large  toaace ;  but  from  this  new  passage  the 
astonished  spectator  beheld  the  fire  dart  up  three  several 
times  to  a  vast  height,  resembling  so  many  prodigious  sky* 
rockets  of  a  glowing  lively  red.  The  following  night  the 
snb-aqueous  fire  made  a  terrible  noise,  and  imm^iateiy 
after  a  thousand  sheaves  of  fire  darted  into  the  air,  w|]iere 
breaking  and  dispersing,  thejr  fell  like  a  shower  of  stars  on 
the  idaad,  which  appeared  in  a  blasse,  presenting  to  the 
amazed  spectator  at  once  a  most  dreadfiil  and  beautiful 
illumination.  Tothese  natural  ihne- works,  succeeded  a  kind 
of  meteor,  which  for  some  time  hune  over  the  castle  of 
Scaro,  and  which,  having  n  resemblance  to  a  flaming 
sword,  served  to  increase  the  consternation  of  the  inhabi* 
tantsofSantorini. 

On  the  9th  of  September,  the  White  and  Black  Islands 
united  ;  after  which  the  western  end  of  the  island  grew 
daily  in  bulk.  There  were  now  four  openings  only  which 
emitted^ames  ;  these  issued  forth  with  great  impetuosity,  ^ 
sometimes  attended  with  a  noise  like  that  of  a  lai^  organ- 
pipe,  and  sometimes  like  the  howling  of  wild  beasts.  . 

On  the  12th  the  subterraneous  noise  was  much  aug- 
mented, having  never  been  so  frequent  or  so  dreadful  as  on 
that  and  the  blowing  day.  The  bursts  of  this  sobcer- 
raneous  thunder,  like  a  general  discharge  of  the  artillery  of 
-an  army,  were  repeated  ten  or  twelve  times  a^thin  twent}'- 
four  hours,  and,  Immediately  after  each  clap,  the  large  fur- 
nace threw  up  huge  red-liot  stones,  which  fell  into  the  sea 
at  a  great  distance.  These  claps  were  always  followed  by 
a  thick  smoke,  which  spread  clouds  of  ashes  over  the  sea 
and  the  neighbouring  idands. 

On  the  18th  of  ^ptember  an  earthquake  was  felt  at 
Santorini.  It  did  biit  little  damage,  although  it  consider- 
ably enlarged  the  burning  island,  and  in  several  places  gave 
vent  to  the  fire  and  smoke.  The  claps  were  also  more 
terrible  than  ever  ;  and,  in  the  midst  of  a  thick  smoke, 
-which  appeared  like  a  mountain,  large  pieces  of  rock, 
which  afterwards  fell  on  the  island,  or  into  the  sea,  were 
thrown  up  with  as  much  noise  and  force  as  balls  from  the 
mouth  of  a  cannon.  One  of  the  small  neighbouiing 
islands  was  covered  with  these  fiery  stones,  which  beingr 
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been  occasioned  by  an  action  between  two  ships,  to  which 
dause  we  universally  attributed  its  origin.  This  opinion  was, 
however,  in  a  very  short  time  chang^,  from  the  smoke  jA- 
.  creasing  and  ascending  in  much  lai^r  bodies  than  could 
possibly  have  been  produced  by  such  an  event ;  and,  having 
heard  an  account,  prior  to  our  sailing  from  Lisbon,  that  in 
the  preceding  January  or  Febrtiary  a  volcano  had  burst  out 
within  the  sea  near  St.  Michael's,  we  immediately  conclu- 
ded that  the  smoke  we  saw  proceeded  from  that  cause,  and, 
on  our  anchoring  the  next  morning  in  the  road  of  Ponta  del 
G«la,  we  found  this  conjecture  correct  as  to  the  cause,  but 
not  as  to  the  time ;  the  eruption  of  January  having  totally 
subsided,'  and  the  present  one  having  only  burst  forth  two 
days  prior  to  our  approach,  and  about  three  miles  distant 
from  the  one  before  alluded  to. 

Desirous  of  examining  as  minutely  as  possible  a  conten- 
tion so  extraordinary  between  two  Mch  powerful  elements, 
I  set  off  from  the  city  of  Ponta  del  Gada  on  the  morning  of 
the  I4th,  jn  company  with  Mr.  Read,  the  Consul  General 
df  the  Azores,  and  two  other  gentleman.  After  riding 
about  twenty  miles  across  the  N.  W.  end  of  the  island  of 
St.  Michaels,  we  came  to  the  edge  of  the  ciiiT,  whence  the 
volcano  burst  suddenly  upon  our  view  in  the  most  terrific 
and  awful  grandeur.  (See  FUUe^  No,  2t.)  It  was  only  a 
short  mile  from  the  base  of  the  cliff,  which  was  nearlyper- 
pendicolar,  and  formed  the  margin  of  the  sea  5  this  cliff  be- 
ing, as  nearly  as  I  could  judge,  from  three  to  four  hundred 
feet  high.  To  give  you  an  adequate  idea  of  the  scene  by 
description,  is  far  beyond  my  powers ;  but  for  your  satis- 
faction, I  shall  attempt  it. 

Imagine  an  immense  body  of  smoke  rising  from  the  sea^ 

'  the  surface  of  which  was  marked  by  the  slippery  rippling  of 
the  waves,  occasioned  by  the  light  and  steady  breezes  in- 
cidental to  these  climates  in  summer.    In  a  quiescent  state, 

•it  had  the  appearance  of  a  circular  cloud  revolving  on  the 
water  like  a  horizontal  wheel,  in  various  and  irregular 
involutions,  expanding  itself  gradually  on  the  lee  side,  when 
suddenly  a  column  of  the  blackest  cinders,  ashes,,and  stones 
would  shoot  up  in  the  form  of  a  spire,  at  an  angle  of  from 
ten  to  twenty  degrees  from  a  perpendicular  line,  the  angle 

^of  inclination  being  universally  to  windward ;  this  was  ra- 
pidly succeeded  by  a  second,  thind^  and  fourth  shower. 
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tot  ISLANDS  WWCH  HAVE  KBSEN  FROM  THE  SEA. 
most  magnificeiit  bnntB  look  place  wliicli  we  had  yet  wii« 
nesaed,  accottpenied  by  a  very  severe  shock  of  an  earth* 
quake.  The  instantaneoos  and  mroliiataiy  movement  of 
ea^wastosprmffiipoQhisfeet;  aid  I  said,^  This  admits 
of  ao  doubt."  The  words  had  scarcely  passed  my  lip^ 
jwfanDe  we  observed  a  large  portion  of  the  face  of  the  clifi^ 
^  about  fifty  yards  on  our  left,  falling,  which  it  did  with  a 
violenr  crash.  So  soon  as  om  fint  consternation  had  a 
Uttle  subsidi^d,  we  feuoved  about  ten  or  a  doaen  yards  for^ 
ther  from  the  edge  of  the  diff,  and  finished  our  dinner. 

On  the  sncceediag  day,  Jane  15th|  having  the  ConMl 
and  some  other  frfends  on  board,  I  weighed,  and  proceeded 
with  the  ship  towards  the  volcano,  with  the  intentioa  of 
witnessing  a  night  view;  hot  in  this  expectation  we  were 
greatly  disappoimed^  from  tlie  wind  fresheaiog,  and  the 
weather  becommg  thick  and  hazy,  and  also  from  the  vol* 
cano  itself  bmg  dearly  more  quiescent  than  it  was  the 
preceding  day.  k  seldom  emitted  any  lightning,  but  occa- 
sionaHy  as  mnch  flame  as  may  be  seen  to  issue  from  the  top 
of  a  glass-house  or  fbundry  diimney .  On  passing  directly 
under  the  great  cloud  of  smoke,  about  three  or  four  miles 
distant  from  the  volcano,  the  decka  of  the  ship  were  cov- 
ered with  fine  black  ashes,  w4iicfa  fell  intermixed  with  small 
rain.  We  returned  the  next  momiqg,  and  late  on  the 
evening  ai  the  same  day  i  took  leave  of  St.  Michael's  to 
complete  my  crone. 

Chi  opening  the  volcano  dear  of  the  N.  W.  part  of  the 
island,  after  dark  on  the  l6th,  we  witnessed  one  dr  two 
eruptions  that,  had  the  ship  been  near  enough,  would  have 
been  awfully  grand.  It  appeared  one  continued  blase  of 
lightning;  but  its  distance  from  the  ship,  upwards  of  twenty 
miles,  prevented  our  seeing  it  with  e&ct.  Returning  again 
towards  St.  Michael's,  on  the  4th  of  July,  I  was  obliged, 
by  the  state  of  the  wind,  to  pass  with  theship  very  close  to 
the  Island,  which  was  now  completely  formed  by  the  vol- 
cano, being  nearly  the  height  of  Matlock  High  Tor,  about 
eighty  yards  above  the  sea.  At  this  time  it  was  perfecdy 
tranquil;  which  circumstance  determined  nte  to  land,  and 
explore  it  more  narrowly.  I  left  the  ship  in  one  of  the 
boats,  accompanied  by  some  of  the  oAcers.  As  we  ap- 
proached, we  perceived  that  it  was  still  smoking  in  many 
parts,  and,  upon  our  reaching  the  island,  found  the  surf  on 
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104  '    SUBTERRANEOUS  WONDERS. 

Havifig  reached  the  summit  of  the  isthmus,  we  foosd 
another  difficulty ;  for  it  was  impossible  to  wcdk  upon  it,  as 
the  descent  on  the  other  side  was  immediatei  and  as  steep 
as  the  one  we  bad  ascended^  but  by  throwing  our  legs 
across  it,  as  would  be  done  on  the  ridge  of  a  house,  and 
moving  ourselves  forward  by  our  hands,  we  at  length 
reached  that  part  of  it  where  it  mduatty  widened  itseU^ 
and  formed  the  summit  of  the  diff,  which  we  found  to 
have  a  perfectly  flat  surface,  of  the  dimensions  before  sta^ 
ted.  Judging  thb  to  be  the  most  conspicuous  situation,  we 
here  planted  the  Union,  and  left  a  bottle  sealed  up,  oon* 
taining  a  short  account  of  the  origin  of  the  island,  and  of 
our  having  landed  upon  it,  and  naming  it  Sahrina  Island. 
(See  Plaie^  No.  23.; 

Within  the  crater  I  found  the  complete  ri&eleton  of  a 
guard-fish)  the  bones  of  which,  being  perfectly  burnt,  fell 
to  pieces  upon  attempting  to  take  them  up ;  and,  by  the 
account  of  the  inhabitants  on  the  coast  of  St.  Michael's, 
great  numbers  of  fish  had  been  destroyed  during  the  early 
part  of  the  eruption,  8s4arge  quantities,  probably  suffoca- 
ted or  poisoned,  were  occasionally  found  drifted  into  the 
small  inlets  or  bays.  The  island,  like  other  volcanic  pro- 
ductions, is  composed  principally  of  porous  substances^ 
generally  burnt  to  complete  cinders,  with  occasional  masses 
of  a  stone,  which  I  should  suppose  to  be  a  mixture  of  iron 
and  limestone. 

Sabrina  Island  has  gradually  disappeared,  since  the 
month  of  October,  1811,  leaving  an  extensive  shoal.  Smoke 
was  discovered  still  issuing  out  of  the  sea  in  the  month  of 
February,  1812,  near  the  spot  where  this  wonderful  phe- 
nomenon appeared. 

SUBTERRANEOUS  WONDERS. 

THS   OaXAT  KENTUCKY  CAVBBN. 
Give  me,  ye  powers,  Uie  wonderous  scenes  to  show,    - 
Conceal  d  in  darkness,  in  the  depths  below. 

For  a  very  interesting  account  of  this  stupendous  cavern, 
which  is  unparalleled  in  the  history  of  subterraneous  won- 
ilers,  we  are  indebted  to  Dr.  Nahum  Ward,  who  published 
jt  in  the  Monthly  Magazine  of  October  18x6.  It  is 
bitqated  in  Warren  County,  and  in  a  territory  not  moun^ 
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r  HE  ORE  AT  KEK  TL'Ct  V  C  <  VE  R  flf .  taf 

»  iStil  ii3:ft<niir  to  lite  BCCDod ,  bzvi  niiy  in  Arrh  wbi^h  fomt 
:ii  Irajt  li-i  iicrt^.  In  thh  hit  avi-PLur^  itn-  I'A iri'in ily  or 
whpdl  f*f(n**i:  he  tns  ihaii  fwnr  llillrt  fiwil  llw  rhifff  rirjft 
,(nU  l^n  froti]  ill?  mDulli  af  ihe  cnnenit  nr^  wpwnrdx  of 
i^viMj-li^rgi;  p]l(!scirta.ft-|i€tr(?  «nh  cm  lh«  one  tirio,  juid 
hraifop  liidtMaciiK  Leaped  up  on  the  oslipTi  cvkWutl^  ihp 
work  of  hujiiai]  hiHids^ 
From  ihe  c«u^*^^  of  lii<  nRPdLts,  ikr  Doctor  pTpectE'd  (bEit 

but  wia  murl]  di3£]ppain[i<d  wJied  Ih?  n?irli4yf  ihf  C;[lrGinlly, 

df  A  t'W  haOdiVtl  yurds  ili^tiidrl?  rrrini  (Fw  lunrtll  cilV-  III 
rn'TrAcinit^  f^M  ife^;)!^.  fmi  tutt^n^  pAid  a  due  attfinticm  lii  nmrk 
tfa^L'tqlr^jiLFi  rifClK  dfffl!f4^J<il  ilvritiifs,  bf  was  frrf'iif ly  ixr 
TFsIderejJf  mri  onPP  cnindrtfty  k*;  iiimseirfbrniwly  ^flten 
or  EifFnty  mkiHitci.  ThiJi,  fjiitiE  aoit  tn^artcil,  J]^  ilid  n^t 
n^*-ii  \\¥i  Mrf  ann  till  tea  ia.'l  ni^ht  ±  bin  wa^^  ttitt  dc[rr- 
Enj  Dffd  It}  rAfihore  ihc  flvcru  lo  Iruip  ILs  bi»  Ei^hl  nJinqld  EoSf. 
r^M-iaj^^iiPTrd  iIjl-  fiTLb^url  k»L  aVtfilu^  fram  th?  ^hier 
arpfl>anr3  ^iirEri^irfvJi'pl  ^(niili-i^a-it  ^tlKnn  itiiiHf  liiijidrcd  yBrdti, 
Nr  nkiDi:  (■!  ibL<  fifth irca^ lilt  arcln  nE  wbktt  njv^ra  upwards 
nf  four  «frc*  tif  W^ii  grflirail,  «nrwi?<]  wiih  Uinc^ionn, 
iiivd  ha^in^  [Ir£'4}€ils  of  an  Emtdiuinon  t4T,t^  fiUfrrnundlPd 
vit  h  liRihdi  ur  jronF,1inicTf  pf  rwHl-  \<n()t]]cr  av Aioe  on  tlif 
cipifKaJlP  Dldf?i  led  1o  Diic  nrstillgrcatier  cajwicity,  lllrf  Kra!li  or 
M*^  a(  which  wrcp  incKf  ptrdcrt  tlian  aay  ihsl  JjuJ  bftn 
nmU^f  runnini;  o^ntUHl  llu^  ^itlll  far  nearly  b  m1W  an  J  a 
Jial^ind  being  t«i^  ltveE4JI[l^tn)i|hE]  tiHh  Afi4?1efanl  qrrh. 
WIuIb  ihe  Doctdir  WAa  «mpfoyH,  nt  th€  f^tlVMily  of  thif 
nvCdof,  Ffl  JketcbinL'  a  plun  M  the  rni-E^  ofw  nf  Ilia.  Euidrs, 
who  bad  9lnyf  d  to  a  alfH^tnc^t  '^^il^*'^  otn  binA  to  ifoElo^ . 
L«ivirg  ibt;  of |]j«'f  gtiiile^  hu  waa  !#d  to  avfrllcnl  |jOHri[;r- 
wiikc^topntcd  into  3  chamb^^r  Ttt  \^ast  ISQO  fe?t  incinrun^ 
fw^uce,  BdiJ  rbf  tfaire  of  tbt  artb  of  wbii^h  was  150  fret 
la  bogbL 

fitfU  pML  DlkrdQi^L  »bn)  hecmtii]^  iLiia  rU^niber  o1 
«frniil  d«'kn«4;  a^n*!  wbpn  be  wflTCJed  iMJ  O'f  dirtwreht 
dVi'nu^J  [hhiueb  nr^cb  ba  had  poased  nimst  bir  1  lad  peneimtft  I 
the  cavp  at  *ight  ta  the  fttnrni  ng,  and  tiuw  3i>ai^' '  •'^  i*^^''  ^™^ 
«I  !i*V*nil  niid  m  ihc  daft  n:t-:^«w  "rilii*  Ji*ftjl  cavk  m-- 
Ihi  grair,  pMiapf,  t>f  fh^juun^s  rvf  biiman  beitl?*— 1**^ 
Ml  mbivfrirt^hormr.     Tb*-  avwhj''.  or  r«Ma!??j  •  't^''"  ^" 
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fritonltcd  id  Lhc  mciEL  iknCEful  mnlTatr.  (briix  OT  4?iflil|  tcM 

Hy  llir  red^rtlon  of  one  ar  Lwa  ligbti^  ih^^riimju  (^r^pfii' 

jJm  spHT  11  ti»r|t  celkr,  cfllled  "  WitkJim*  ftmtrii  chdir,"  huf 
1l«4>Ti  furnicd  111  lliF  ctfitErt  ut'  iht  if€<mH<,  ^itfl  EiicJrcJrrJ 

^ludiieiJ  WJTI"  tnnisi  nf  sppr  and  atabcritEH  j  llwiJFafK'ry  uF 
vofloux  cuLniirs  Eup^M^  t^tnooed,  eiiiiJ  hunjf  id  E)ie  Cliii^l 
■zrHCLTuI;  TnniiHf ;  ihfM  SK  sliowil  ttilh  I  be  ^^hIcsI  bril' 
lirinry  hy  tlvr  redr^linn  fhT  the  Jiqmpi. 

In  (he  vicinfij  of  (he  ■^^  tkamiicil  cluniber^'^*  ihc  saciDd  ap 
A  caliLratI  was  liranJ ;  adcT  ■(  itc  pilrejnjry  nf  ifte  aipvchiie 
WM^  a  N»i!n'[ijj-  of  vaitr,  trry  cJcar  aiirt  frTatafu)  Id  llti^ 
mtrr  ■.ppaKui  Ty  hnviEig  iieilhi'F  ioiri  nor  acitlfl'  E I  err-  eIi^' 
ahr^  V  iji  nniiy  itths-t  ^ti^  af  ihe  <:«ve,  wia  pu^  a  ad  de- 
ligliUuV^  Nirt  (bt  fmra  ili^  nisiejTiiirj  m  nv?i>Eif  pirsetrttd 
iFveb^  vitbiD  irliicb  vcik  scvtra.1  rnlucnn^  al'  ifie  mp^P  bril" 
KuUffrir]  liily  or  HTTrnty  ftfi  ]□  height j  and  a!rDQ«t  p^r' 
IKwlKwar,  slttnin-nn;  in  b^inii  orvvAt^r;  Trkkli,  its  wA\  an 
ttu!  ctilunin^i  l^ie  Duclor  otucrvrt,  fdrpaiif ,  la  a^  Laadcmf  nivt1 

H^EL^^fl■nQ  by  a  loeauliAd  pool  id  wa.l'Pr^  the  Ucrlnr  caitif 

ro  liic  ^CDuad  uc pprrit,  wWt^  hf  ]/Mi\  Tniiii J  iht  mammy 
Itcfarv  alliJ4Je«l  ro-  ]t  had  tKL-ni  rcmonid  rraifi  AiwLbiir 
date,  fyt  pFVf  TV^Eion,  and  ^'Hat  jm s^lcd  Id  blm  by  lii^ 
ftitud  Mr^  \Vilkic9,  logKhcr  with  tlw?  aiJirawl,  jenrtltr  mu- 
fk]  ^^  nhh  irbkli  il  tfSJ  ^^^coaip^nj^ij^  Ii  Fns  XnKe  t»>«Fi 
placHt  in  ihc  Wasliiit^on  rnusu'Dm^  lEi  f  prupHptor  tf  ^hicb 
ihlnka  it  pcttballte  ibuil  thia  niLunmy  is  as  aacirnl  as  Lhc  ]m- 
fflCAseatoUziiJ]  uf  ihi.'  weticm  coudttj-,  whidi^vj;  so  Siuch 
utt^aiih^]  (Ik  worSd. 

OKOTTO  OF  AftTtHARO^, 
ijift  Ptmt,  .y,i.  zi.f 
AJCTlFUDl^sae^aribJ!!  CydadcHj,  is  tttuat^  jn  ihr  AI\;^s.h 
its,  M  Grpcan  ArcbJpekJfo,  Il  i>  ■  Stnall  \t^lA»d^  ntmill 
liiamn  niilBi  in  rireuElllm43cet  *lvJ  !je»  l«o  mile*  lo  IM 
iw5i  at  tfee  rttrimilefl  Paras,  ftom  wbld-  c  i  r«  um^l  "I'te  it 
tKFi^n  'm  OiiOf,  aRiiin  ihr  CrL*t;  SanpJBE!'',  *fgn''?iniL 
moama  ft.  lb  linenkr  ftnd  nni^f  int-'^*"'.^  i(r^yr, 
l&^»ifllernrii>  sim  w  ih*  iiaifera  in  k*miM;lLy,  ii»* 
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GROTTO  OF  ANTIPAROS.  Ill 

the  magmfieent  grotto,  to  procure  a  sigfat  o(  which  be  hat 
endured  so  much  fatigue.  It  is  in  widtii  three  faindred  aad 
sixty  feet ;  in  length  diree  hundred  aud^rty  ;  and  in  moat 
places  onelmndred  and  eighty  in  beightl|M|the  aid  of  torcii- 
light,  he  finds  himself  beneath  an  iairaen^aad  fiody-vault- 
ed  arch,  overspM|^  with  icicles  ofwhite  shining  marble,  nta> 
oy  of  them  len  feet  ia  length,  and  of  a  prop<ntionate  thick- 
ness. Among  these  are  soapended  a  thousand  festoons  of 
leaves  and  flower^  of  die  same  substance,  but  so  gUttering 
as  to  dazzle  the  sight  The  sides  are  pfamted  viith  j;tetn- 
tactions,  also  of  white  floarUe,  vepreseoting  trees ;  these 
rise  in  rows  oae  above  the  otber,  and  often  enclose  the 
points  of  the  icicles.  From  them  also  hang  festoons,  tied 
as  it  n^ere  one  to  another,  in  great  abundance ;  and  inspme 
places  rivers  of  marble  seem  to  wind  through  them.  In 
short,  these  petrifactions,  the  result  of  the  dripping  of 
water  for  a  long  series  of  t^es,  mcely  resemble  trees  and 
brooks  turned  to  marMe.  The  fleer  is  paved  with  crystals 
ofdifferent  colours,  soch  as  red,  blue,  gteen,  and  yellow, 
projecting  from  it,  and  rendering  it  rugged  and  uneven. 
These  are  again  interspersed  with  icicles  of  white  marble, 
which  have  apparently  fallen  from  the  roof,  and  are  there 
fixed.  To  tnese'th*  guides  fasten  their  torches;  and  the 
glare  of  splendor  and  beauty  which  results  from  such  an 
illumination,  may  be  better  conceived  than  described. 

To  the  above  lively  description  we  subjoin  an  extract 
from  the  one  given  by  Ih.  Clarke,  a  leuned  traveller,  who 
visited  this  celebrated  grotto  in  102. 

<<The  mode  of  descent  is  by  ropes,  which,  on  the  dif- 
ferent declivities,  are  either  held  by  the  guides,'  or  are 
joioed  to  a  cable  which  is  fastened  at  the  entrance  around 
a  stalactite  pillar.  In  this  roanaer,  we  were  conducted,  first 
down  one  declivity,  aad  then  down  another,  until  we  en- 
tered the  spacious  chambers  of  this  truly  enchanted  grotto. 
The  roof,  the  floor,  the  sides  of  a  whole  series  of  magnifi- 
ceot  caverns,  were  entirely  invested  with  a  dazzling 
incrustation  as  whhe  as  snow.  Columns,  some  of  which 
were  five*nd4wemy  feet  in  length,  peuded  in  fine  lacie 
forms  above  our  heads :  fortunately  some  of  them  are  so 
fer  above  the  reach  of  the  numerous  travellers,  who  durmg 
«any  ages,  have  visited  thU  place,  that  no  one  hi«  been 
iAIe  to  iDJow  or  remove  them.^  Others  extended  from 
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114       CAVERNS  IN  GERMANY  AND  HUNGARY, 
height,  and  about  half  as  macb  in  its  diaaaeter,  in  which  i^ 
a  truncated  cohimnar  stalactite,  eight  feet  in  circumler- 
etK«. 

A  narrow  and  most  diffleolt  passage,  twenty  feet  in 
length,  leads  from  this  ca^rn  to  another,  ftve«and«twenty 
lifiet  in  height,  whieh  ii  crreiy  where  beset  with  teeth, 
liones,  and  stalactitic  projections.  This  cavern  is  suddenly 
eoniraoted,  so  as  to  form  a  vestiinrte  of  six  feet  wide,  ten 
k«f ,  and  nine  high,  terminating  in  an  opening  clo6e4o 
the  floor,  only  three  feet  wide  and  two  high,  through 
which  it  19  necessary  to  writhe,  with  the  body  on  the 
ground.  This  leads  into  a  small  caye,  eight  feet  high 
and  wide,  which  is  the  passage  into  a  grotto,  twenty 
dght  feet  high,  and  4iboat  three^and^brty  feet  long  and 
wide.  Here  the  prodigous  quantity  of  animal  earth,  the 
vast  number  of  teeth,  jaws,  and  other  bones,  and  the 
heavy  grouping  of  the  stalactites,  prodoce  so  disoMl  an, 
appearance,  as  to  become  a  perfect  model  of  a  temple  for 
a  god  of  the  dead.  Here  hundreds  of  cart-loads  of  bony 
remains  might  be  removed,  pockets  might  be  filled  with 
fossil  teeth,  and  animal  earth  was  found  to  reach  to  the 
utmost  depth  to  which  the  workmen  dug.  A  piece  of 
cCalactite,  being  here  broken  down,  was  found  to  contain 
j^eces  of  bones,  within  it^  the  remnants  of  which  were  left 
imbedded  in  the  rodt. 

From  this  principal  cave  is  a  veiy  narrow  passage,  ter* 
minating  In  the  last  cave,  which  n  about  six  feet  in  width^ 
fifteen  in  height,  and  the  same  in  length.  In  this  cave  were 
no  animal  remaifis,  and  the  floor  was  the  naked  rock. 

Thus  far  only  could  these  natural  sepulchres  be  traced; 
but  there  is  every  reason  to  suppose,  that  these  animal 
remains  were  disposed  through  a  greater  part  of  this 
rock. 

Whence  this  immense  quantity  of  the  remains  of  carni- 
vorous animals  could  have  been  collected,  is  a  question 
which  naturally  arises;  but  the  difl&culty  of  answering  it 
appears  to  be  almost  insurmountable. 
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riie  ftMitr  iiiL-wr  litliantt*  a  uo  tonfcr  »[$□  tu  bubblt  up, 

t'O^Qlj  naLnf  virry  rf  nitvlfMuLtLqiiil^ ,  lu  bave  d^n^h       TItf 
lxird[:ni  itr  live  ljik«  wwe  ulieEitivclr  fs».FfiN]eiJ   by  tht 

VUbr,  i¥hni  Jt«  tiVlcTft  msi.'  alike  LLftbEiit, d od  atief  heBVf 
raJof^  inJt  tl^  COHid  nn't'r  discover  aanii^i!  bubbJ^?  ol' air. 

V  iiJirtLln^f  <?S  aijLmlif  iibHreia  ^Jikh  «|Kiri  mi  tljiMurran-, 
iU\iy  nl  tint  aii^lil  mcaiicm  jDnic  decepljon}  hiaia  aJifrht 
mbwr^'^iIaA  suLiu  det'Ms  ihe  iTitir.  Ji,  thmfatr^  we  ti'.* 
JloE  su|>pr><«  liitqv  lutbori^  «h[>  lAVi'  drnTribni  eJii>  rbulli^ 
t'titti  i^r  the  watsr  jiHur  tluf  baii^j;  Uti  ihe  r^tkt  AgEtnpo  tu 
havtf  been  [Jpcerv«i,  J|  must  at  kiifl  be tdJaftMed,  tba(  iFrU 
[jlti^DOCLiciinn  bas  nav  a^stnt.  I'h?  lUtUtlliy  uf  l^eiul- 
litfaurvnaa  vnpcFun  wbich  rise  iu  t'u-'  cO'l'tiKuOu'*  ilo^is,  zulU 
H-J  ttitf  slnVC;^  nl  Hi.  (icjTiiii[iD||  ntiat  EiF^L'wt!:!^  bl^  e;1:WELv  iIT- 
tilinyifil  rnim  ^bal  il  oncicnch'  n'nt  r  liir^  udjuimuz  lu  ihf 
}»ru!ivnl  JEi^V».  -Wt  'illU  finil  tlll^  remains  uJ'  a  s|JildQ[i3  jtn^ 
miea^  fitbric,  witb  (ubff  Ot'ltrm  ro4ta  (itHrl^  iu  ihr  wa[]f. 
vhicJi,  by  ibi2irdlr«;riLirit  iIjpiw  fi.tr  "iilial  p|.iri>PW5htry  wcrtt 
MiEclidicd.  Tl ajipcfliscerCiui] .  iltat  iblf  trai  a  biiitlJiu^  in 
bvhitSi,  byUi«  iii»n*  pf  pipeii  prJJiinfly  i!ii4\n>**^  th»  vn- 
[ii^urs  uf  tht;  ploci:  wt<ru  iDlruducE^  inlio  diObrcnt  roOfllif 
Utr  ibt^  InC  or  (iHllibnttr  Tu  tliesr  nl1i14j  bowrvcr,  the} 
tip^'un^  nc  loFiecr  Txtrt^cl ;  ^olLaT.  li  tbiicdilicp  Kad  riv 
jjiiiillfU  €DTtrTT  ii  tchlld  tiai  b^ve  b<wn.  t-uii^bjpq!  fit  lh<! 
>iHrji4i»?  for  wJiJdt  it  was  intemlHL  Tbe  Vl-Tlilt'af  p^jrilE^ 
^tlicb  proJurtid  tJn?  Fonre  ancient  craiQamirittH*  of  tbc 
I'Jilo^rean  field's  bc^in'r'^iL  IS^i^Jct,  ojid  Cumn^  nud  which, 
Tn  Hrrim;  pltlOt^  at*  entirely  caraumed,  appruaciN  ihv'\r  bXni 
rlllllwEinn,  Tn  proiTPd  m  Eke  rA^cttErj^nEa:  rejlhiu  tJnc 
■«fiiiE(* 

T|h!  nfaper.t  nf  |Ui?  Qrsr  wna  to  lif  rcrEitlBC  eJic  ttet|;]i  t  i»E 
eI|i4  nir[Llii'Mic  VEpoor  nl  iht  ci'iiItT  nf  the  ^iUIEej,  tEtral  i<i  at 
[lie  UHJCFh-vtirni  "f  thu  lirifc  of  rta  f[rreamt  fFm»il>  witii  Uiai 
t,»r  iJi  ^iTHiesi  brcajJih.  Tfais  height  vann  actrortHetiT  t'p  tbt.' 
diTnireiil  dlvpotiiutiru  and  lejnperaiurei  of  iht-  nlTJJUPptPHre, 
thi:  ditrtjtry  afwintis,  and  tbt;  accidtfill  ilI  rarlfit"*'"'  ^^*^^ 
Hkki'  jjluM  iu  the  iutrmal  fwtntEtiniJnii:^  t"y,  whic  i  tJie 
■tttfiooj-  ki  pindjced.  ll  may,  bmwcver,  be  eiAun-iial,  nl  a 
bkcan,  at  imrl  f' nine  Eu|;luh  inciht^i^n 

riril  H-COIld  Hrt  Uf  *xnftrimt"Ta  TOS^Txlcd  Ihe  dt;^rt»jt 
itm  an  enEoing  into  itw  mci^bii w  i  it  «ia  tli^hity  «™B#Wzed 
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td  itic  furtMfi  ihEre  wm  nuat  tWJiJ  pcfv  qppeHraBCflT  Uic 

tjurinty  imniH;c:3i'(i  In  lLieiiK(rbrils,  rcilietJ  Jli  lllj*  ^iirpclkin 
III'  i[&  mUrJrilliiH ;  sMdf  at  Uw  umiroaeiL'  {^f  A  nailf  riprT  ir.*^  Jwn 
4.'xhl1nird  the  oBiLiil  cflccu  ur  ^LmciiijiiiutJ  rp|jiiiU»ioij,  m 
jjraparticKn  »  eiUii^  pnJe  w»»prMcML-d^  Aq  to  ilii^  InEtcjrj 
L'ttcEricJiyr  '^  ""^  iD]|}iia.iiblc!  Tik  iiiitke  ik«  txpttimcntv 
•itithia  rliL'  mL'pkieis,  nni  bLcoiiv!  i\m  kmi  bfju.tr  i&  a  cutb- 
liucior  oi'  itrr  ctcrliic  dujd,  oh  h-is  bv*n  tB^^i^t^^,  bm 
LR*mwe  itiG  huoydlly  hy  wMch  it  i^  FCMUtJintl/  B4:futBpa> 
niitAf  diBpf.rati  tbe  dmrfjr  maUi-r;  and  fhts,  noi  bcjiig 
€Ti\  k'uitd  in  ft  n>iiKri»ctci^,  cuaaui  bn  n'sdeiiKl  smfibJc     1  [e 

i.'k-Cf ^FC  tpariiin  m  Ehc  inenhlLfc  npuur,  by  inrui»  nl'  llrr 
tLiCUlclClior  nf  the;  Woctmphpii  IhiI,  nuLwFtlisIiiDiim^  kill! 
LiEmQit  cndFaTourJ  lo  ftni[na*B  iW.  ^JirtiHrkilVj  ln^-  cpuU 
newrobliiD  a  sii]|:iL  ^[urk,  lUp  naji'^n^ilCtar  lu^iraiTIJn^  f 
fDtnLMUK  Ebe  i^O[Qi."dl  it  fnijer^ d  inCo  the  iiT(?pbiEi%  cin  ac- 
taunt  v>Ui\K  liuni'iiiiiy  «fft£h  iidhr;:rTcl  Xo  lEs  wrfacfi. 

Ihrarif  i3l'  lIif  a^mbustion  uE  bnilim.  HtAri^  raiiJ^avciMml 
Iji  jiMxrlailL  trhtiEhrr  ihiwt  Hj  idEitiiitraUif  inHrimDtillcina  ibtil 
rcsiJi  rfPmthe  j^njsture  of  onncnrtratpci  Acitki  »»Vth  ^tt^enthiil 
tiLU,  ri'Lild  be  ubEailifd  vu'ithiiii  tbe  ^cvtlD.  He  pinced  {Hi 
ihe  SToaad  A  saSiW  v<9^;^»  k  sliKb  a  uEtmEiuh  rbat  tbc  mo 
■^Hli^  rmc  Hi  iDfllM  shavE  ti^t  Hijfitj  tti\plvyiiig  oil  dt 
|[irpi?nE[di?r  i^^  the  vilriidlic  aa^j  ntfr^n^H  uddi :  tlie^Binc 
In^pmniiitiCia,  JitlCotupaiucdby  n  livpty  ixLHi^-j  ^loVvti^UH. 
i^  rwlij  hit^e  lak^Q  p Jof y  J  n  tlic  iipirn  Jil  FOivpb^ri  c  ak,  T>1  l- 
iletwe  imnke  wilicb  Jdnniya  nccpcDpaiiic^  these  Tcfl-uti  m  u- 
tloil!!,  I^Fljt  niEr&F^leJ  by  the  liunuEtefyQf  ibc  i|i?phei.L->r 
pr4W-llEivl  iti  [indLiliUuiPs  !■?  ibt:  ejc^  Kud  riimunl  n  vi  t'^ 
plDubi?  inbJECL  xil  fav  bati  ^iil  n  ctsiuiElErabk'  ifLFi^ati  i  y  ^-l^ 
BtUtmOffi  wi«l,  he  rep*-j,[i.dly  pnuird  ifl^  WnW  -'T  sI'"' 

Uificd  Iti  lljt!  idd.-^.aivd  tiiJi  whidj  ibe  [tisr'ius-  ^^^''■'^  Trmrf- 
[mUj  ^hmnJi,  tLiiJuubtidly  ccnltilJllLcd  i<>  ^*^[  iH-wlUrUil|i 
ni.j'j||if.ilj(Ki  .jFlhi^  fliHMij'lbfJMi'li  eftTJ--'!inp<*ii.ihmi  *mf'- 
'UJU'w  irumiriil  in  itifljutniw.tiiLjo, 

TJw  Ibb-fhBd.inthcdklficluf  Lfttnn,  F'UsaiTi.iJ  lllrii 
kimtfpluiltt  at  by[lnjKPit<ni*«i!iJtjii.r!^Ti^H  fcH  |.L-i|iMt*M 
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118  THE  GREAT  CAVERN  OF  OU ACHARO. 

cscent  arums,  follow  the  banks  of  the  river  even  to  those 
subterranean  places.  The  vegetation  continues  in  the 
cave  of  Caride,  as  in  those  deep  crevices  of  the  Andes, 
half  excluded  from  ihe  light  of  day ;  and  does  not  disaii* 
pear,  till,  advancing  into  the  interior,  we  reach  thirty  or 
forty  paces  from  the  entrance.  We  measured  the  way  by 
means  of  a  cord :  and  we  went  on  about  four  hundred  and 
thirty  feet,  without  being  oblifi;ed  to  light  our  torches. 

Day-light  penetrates  into  this  region,  because  the  grotto 
forms  but  one  single  channel,  whicu  keeps  the  same  direc- 
tion from  south-east  to  north-west*  Where  the  light  be- 
gins to  fail,  we  heard  from  afar  the  hoarse  sounds  of  the 
nocturnal  birds,  sounds  which  the  natives  think  belong  ex- 
clusively to  those  subterraneous  places.  The  guacharo  is 
of  the  size  of  our  fowk,  has  the  mouth  of  the  goatsuckers 
and  piocnias,  and  the  port  of  those  vultures,  the  crooked 
beak  of  which  is  surrounded  with  stiff  silky  hairs.  It 
forms  a  new  genus,  very  different  from  the  goatsucker  by 
the  force  of  its  voice,  by  the  considerable  strength  of  .its 
beak,  containing  a  double  tooth,  bv  its  feet  without  the 
membranes  that  unite  the  anterior  phalanxes  of  the  claws. 
In  its  manners  it  has  analogies  both  with  the  goatsuckers 
and  the  alpine  crow.  The  plumage  of  the  guacharo  is  of 
a  dark  bluish-grey,  mixed  with  small  streaks  and  specks  of 
black.  It  is  difficult  to  form  an  idea  of  the  horrible  noise 
occasioned  by  thousands  of  these  birds  in  the  dark  part  of 
the  cavern,  and  which  can  only  be  compared  to  the  croak- 
ing of  our  crows,  which,  in  tne  pine  fosests  of  the  north, 
live  in  society,  and  construct  their  nests  upon  trees,  Uie 
tops  of  which  touch  each  other.  The  shrill  and  piercing 
cries  of  the  guacharoes  strike  upon  the  vaults  of  the  rocks, 
and  are  repeated  by  the  echo  in  the  depth  of  the  cavern. 
The  Indians  shewed  us  the  nests  of  these  birds,  by  fixiAg 
torches  to  the  end  of  a  long  pole.  These  nests  were  5fty 
or  sixty  feet  high  above  our  heads,  in  holes  in  the  shape  of 
funnels,  with  which  the  roof  of  the  grotto  is  pierced  like  a 
sieve.  The  noise  increased  as  we  advanced,  and  the 
birds  were  affrighted  by  the  light  of  the  torches  of  copal. 
When  this  noise  ceased  around  us,  we  heard  at  a  distance 
the  plaintive  cries  of  the  birds  roosting  in  other  ramifica- 
tions of  the  cavern.  It  seemed  as  if  these  bands  answered 
each  other  alternately. 
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ItQ  THE  GREAT  CAVERN  OF  GUACUARO. 

souls  of  their  ancestors  sojourn  In  the  deep  recesses  of  the 
eavem.  <<Man/' say  they,  ^^  should  avoid  places  which 
ar0  enlightened  neither  by  the  Sun  nor  by  the  Moon." 
To  go  and  join  the  ^uacharoes,  is  to  rejoin  their  fathers, 
is  to  die.  The  magicians  and  the  poisoners  perforin  their 
nocturnal  tricks  at  Uie  entrance  of  the  cavern,  to  conjure 
the  chief  of  the  evil  spirits. 

At  the  point  where  the  river  forms  the  subterraneous 
cascade,  a  hill  covered  with  v^etation,  which  is  opposite 
the  opening  of  the  grotto,  presents  itself  in  a  very  pictu- 
resque manner.  It  aroears  at  the  extremity  of  a  straight 
passage,  240  toises  in  length.  The  stalactites,  which  de- 
scend from  the  vault,  and  which  resemble  columnssus- 
pended  in  the  air,  dispUy  themselves  on  a  badtgrooMl 
of  verdure.  The  opening  of  the  cavern  appeared  sinnh 
larly  contracted,  when  we  saw  it  about  the  middle  ol  die 
day,  illumined  by  the  vivid  light  reflected  at  once  from 
the  sky,  the  planu,  and  the  rocks.  The  distant  light  of 
day  formed  somewhat  of  magical  oootrast  with  the  daik- 
ness  that  surrounded  us  in  those  vast  caverns.  We  diall- 
ed, not  without  some  difficulty,  the  small  hill,  whence  the 
subterraneous  rivulet  descends.  We  saw  that  the  grotto 
was  perceptibly  contracted,  retaining  only  fortv  feet  in 
its  height ;  and  that  it  continued  stretchinc  to  tne  north- 
east, without  deviating  from  its  primitive  direction,  which 
is  parallel  to  that  of  the  great  valley  of  Caripe. 

The  missionaries,  with  all  thetr  authority,  eoold  not 
prevail  on  the  Indians  to  penetrate  farther  Into  the  ca* 
vem.  As  the  vault  grew  lower,  the  cries  of  the  guacha- 
roes  became  more  shrill.  We  were  obilsed  to  yield  to  the 
pusillanimity  of  our  guides,  and  trace  back  our  steps.  We 
followed  the  course  of  the  torrent  to  go  out  of  the  cavern. 
Before  our  eyes  were  dazzled  irith  the  light  of  day,  we 
saw  without  the  grotto,  the  water  of  the  river  sparkling 
amid  the  foliage  of  the  trees  that  concealed  it.  It  was  like 
a  picture  placed  in  the  distance,  and  to  which  the  month 
of  the  cavern  served  as  a  frame.  Having  at  length  readied 
the  entrance,  ahd  s^ted  ourselves  on  the  bank  of  the  rivu- 
let, we  rested  after  our  fatigues.  We  were  glad  to  be  be- 
yond the  hoarse  cries  of  the  birds,  and  to  leave  a  place 
where  darkness  does  not  offer  even  the  charms  of  silence 
and  tranquility. 
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group  of  pillars ;  they  are  small,  and  instead  of  betqg 
placed  upright,  are  recumbent  on  their  sides,  and  form  a 
segment  of  a  circle.  Further  on  is  a  small  cave,  above 
which  pillars  again  are  seen,  of  somewhat  larger  dimen- 
sions, which  incline  in  all  directions ;  in  one  place  in  par- 
ticular^  a  small  mass  of  them  much  resembles  the  ribs  of  a 
ship.  Beyond  the  cave  is  the  first  continued  range  of 
pillars,  larger  than  the  former,  and  opposite  to  them  is  a 
small  island  called  Bhuachaile,  (pronounced  Boo  sha-'lay,) 
er  the  Herdsman's  bk,  sepan^  from  the  main  by  a 
channel  not  many  fathoms  wide.  The  whole  of  this  blet 
is  composed  of  pillars  without  any  strata  above  them ;  they 
are  sniiaU)  but  by  much  the  neateit  formed  of  any  in  thii 
quarter. 

The  first  division  of  this  islet,  lor  at  high  water,  it  is 
divided  into  two  parts,  makes  a  kind  of  cone,  the  pillars 
eonverginff  together  towards  the  centre.  On  the  other 
side  the  pillars  are  in  general  recumbent ;  and  in  the  fronti 
next  the  main,  the  faleautiful  manner  in  which  they  are 
joined  is  visible  from  their  even  extremities  $  all  these  have 
their  traaverse  sections  exact,  and  their  surfaces  smooth; 
IniC  with  the  larger  pillars  ikt  reverse  is  the  case,  and  thqr 
are  cracked  in  all  directions. 

The  main  island  opposite  the  Boo«ha-^ay,  and  tbenee 
towards  the  north-west,  is  entirely  supported  by  ranges  of 
pillars,  pretty  erect,  which,  although  not  apparently  tall, 
from  theu*  not  being  uncovered  to  the  base,  are  of  large 
diameter ;  at  their  feet  is  an  irregular  pavement,  made  by 
the  upper  sides  of  such  as  have  been  broken  offi  This  ex- 
tends as  far  under  the  water  as  the  eye  can  reach. 

In  proceeding  along  the  shore,  the  superb  cavern  of 
Fingal  appears,  for  such  is  the  denomination  given  it  by  the 
Highlanders,  to  whom  it  is  knawn.  It  is  support^  on 
each  side  by  ranges  of  cdumns,  and  is  roofed  by  the  bot- 
toms of  such  as  have  been  broken  away.  From  the  inters 
stices  of  the  roof  a  yellow  stalactitic  matter  has  exuded, 
which  precisely  defines  the  difierent  angles ;  and,  varying 
the  colour,  tends  to  augment  the  elegance  of  its  appear- 
ance. What  adds  to  the  grandeur  of  the  scene,  the  whole 
cave  is  lighted  from  without,  in  such  a  manner,  that  the 
ftirtherest  extremity  is  plainly  distinguished ;  while  the  air 
within,  being  cons^ntly  in  motion,  owing  to  the  flux  andl 
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sttcking  in  it,  at  if  lialf  imiiiened.  The  base,  when  broken 
appears  to  be  composed  of  many  heterogeneous  parts,  and 
much  resembles  )ava»  Many  of  th^  loattng  stones  are 
of  a  similar  sabstance  with  the  pillars,  a  coarse  basaltesy 
less  beautiful  than  that  of  the  Giant's  Causeway :  the  colour 
is  a  dirty  brown.  The  whole  of  this  stratum  dips  gradu- 
aliyto the  south-east 

The  thickness  of  the  stratum  of  lava-Iike  matter  below 
the  pillars,  the  height  of  the  pillars,  and  the  thickness  of 
the  superincumbent  stratum  at  three  diflerent  places  west- 
ward of  the  mouth  of  the^cave,  beginning  with  the  comer 
pillar  of  the  cave,  are  described  as  under  by  Sir  Joseph 
Banks. 

Feet.  In. 

Stratum  below        11    0 

Height  of  pilkr»     54-  0 

Stratum  above         6l    6 

The  Stratum  alKwre  the  oohimnt  is  Hniformly  the  sam^r, 
eonssting  of  numberless  small  pillars,  bendiiM;  and  incli- 
ning  in  all  directions,  sometimes  so  irr^ulaify,  that  the 
stones  can  only  be  said  to  have  an  inclination  to  aasome  a 
colmnnar  form;  in  others  more  regularly;  bat  never 
breaking  into,  or  disturbing  the  stratum  of  large  pillars, 
whose  tops  keep  eveiy  wMre  an  uniform  line.  On  the 
opposite  side  of  the  island  is  a  cavern,  called  Oua-na- 
scarve,  or  the  Cormorant's  cave;  here  the  stratnm  under 
the  pillars  is  lifted  up  very  high,  and  the  pillars  are  consi- 
derably lass  than  at  the  nortlnwest  side.  Beyond,  a  bay 
cuts  deep  into  the  island,  rendering  It  not  more  than  a 
quarter  of  a  mile  across.  On  the  sides  of  this  bay,  espe- 
cially beyond  a  liltfe  valley,  which  afanoet  divideatbeisJaad, 
are  two  stages  of  small  pillars,  with  a  stratum  between, 
exactly  resembling  that  above,  fi>rmed  of  innunferable 
little  pillars  shaken  out  of  their  places,  and  leaning  iA  all 
directions.  Beyond  this,  the  piUars  totally  cease.  The 
rock  is  of  a  dark-brown  stone,  without  regoAaakyf  from 
the  bay  along  the  south-east  end  of  the  island ;  beyond 
which,  a  disposition  to  columnar  formation  is  again  maaU 
fested,  extending  from  the  west  side,  hot  in  an  irregulkt 
manner,  to  the  bending  pillars  first  described. 
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12d  SUBTERRANEOUS  WONDERS, 

representing  flowers,  fruits,  bee-hives,  and,  in  short,  a  va^ 
riety  of  object^  in  many  of  which  the  resemblance  b  neariy 
as  accurate  as  if  they  had  been  sculptured. 

In  a  imd,  about  five  leagues  from  Besanfon,  in  the 
province  of  France,  called  Franche  Comtr,  an  opening 
formed  by  two  masses  of  rock,  leads  to  a  cavern  move 
than  nine  hundred  feet  beneath  the  level  of  the  country. 
It  is  in  widtb  sixty  feet,  and  eighty  feet  high,  at  the  en- 
trance, and  exhibits  withinside  an  oval  cavity  of  one  hun- 
dred and  thirty-five  feet  in  breadth,  and  one  hundred  and 
sixty-eight  in  length.  To  the  right  of  the  entrance  is  a 
deep  and  narrow  opening,  bordered  with  festoons  of  ice, 
which,  disf iiling  in  successive  drops  on  the  bottom  of  tfie 
cavern,  form  a  mass  of  about  tlurty  feet  in  diameter.  A 
similar  dne,  but  somewhat  smaller,  produced  by  the  water 
which  drips  in  less  abundance  from  the  imperceptible  fis- 
sures in  the  roof,  is  seen  on  the  left.  The  ground  of  the 
cavern  is  perfectly  smooth,  and  covered  with  ice  ei^teen 
inches  thick ;  but  the  top,  on  the  outside,  b  a  d^  and 
stony  soil,  covered  with  trees,  and  on  a  level  with  the  rest 
of  the  wckkI.  The  cold  within  this  cavern  is  so  great^ 
that,  however  warm  the  external  atmosphere  may  be  at 
the  time  it  is  visited,  it  is  impossible  to  remain  in  it  for  any 
continuance. 

These  natural  ice-houses  are  not  unfrequent  in  France 
and  Italy,  and  supply  this  agreeable  luxury  at  a  very  cheap 
rate.  Hius,  in  the  same  province,  in  the  vicinity  of  Ve- 
soul,  is  a  cavern  which,  in  the  hot  season  when  it  is  eager- 
ly sought,  produces  more  ice  in  one  day  than  can  be  car» 
ried  away  in  eight.  It  measures  thirty-^ve  feet  in  length, 
and  in,  width  sixty.  The  large  masses  of  ice  which  hang 
pendent  from  the  roof,  have  a  very  pleasing  ^ect  When 
mists  are  observed  in  this  cavern,  they  are  regarded  by  the 
neighbouring  peasantry  as  infallible  prognostics  of  rain  ; 
and  it  is  worthy  of  observation,  that  although  the  wafer  in 
the  interior  is  always  frozen  in  the  summer,  it  becomea 
liquid  in  the  winter  season. 

A  grotto  near  Douse,  also  in  Franche  Comte,  forms  a 
similar  ice-house,  and  is  remarkable  on  account  of  the  va- 
rious forms  of  its  congelations,  which  represent  a  series  of 
columns,  sustaining  a  curious  vault,  which  a^^wars  to  be 
carved  with  figurea  of  men,  animals,  trees,  Sec. 
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cavation  U  divided  into  several  large  halls,  and  other  apart' 
ments.  The  vast  number  of  pillars  by  which  it  is  oma« 
mented  give  it  a  superb  i^pearance,  and  are  extremely 
beautiful :  they  are  as  white  as  snow,  and  have  a  senti- 
tran^arent  lustre.  The  bottom  is  of  the  same  materials ; 
insomuch  that  the  vbitor  may  fancy  he  is  walking  beneath 
the  ruins  of  some  stately  palace,  amid  noble  pillars  and 
columns,  partly  mutilated,  and  partly  entire.  Sparry  ici- 
cles are  every  where  seen  suspended  from  the  roof,  in 
fome  places  resembling  wax  tap«rs,  which,  from  their  ra- 
diant whiteness,  q>pear  extremely  beautiful. .  All  the  in- 
convenience here  arises  from  the  inequality  of  the  surface, 
which  may  make  the  ^lectator  stumble  while  he  b  con- 
templating the  beauties  above  and  around  him. 

In  the  neighbourhood  of  the  village  of  Sselitie,  in  Up- 
per Hungary,  there  is  a  very  singuuur  excavation.  The 
adjacent  country  is  hilly,  and  abounds  with  woods,  the  air 
being  cold  and  penetrating.  The  entrance  into  this  cav- 
ern, fronting  the  south,  is  upwards  of  one  hundred  feet  in 
height,  and  forQr-eight  in  breadth,  consequently  sufficiently 
wide  to  receive  the  south  win^  which  here  generally  blows 
with  great  violence ;  but  the  subterraneous  passages,  which 
consist  entirely  of  solid  rock,  winding  round,  stretch  still 
farther  to  the  soutii.  As  far  as  they  have  been  explored, 
their  height  has  been  found  to  be  three  hundred  feet,  and 
their  breadth  about  one  hundred  and  fifty.  The  most  in- 
explicable  singularity,  however,  is,  that  in  the  midst  of 
winter  the  air  in  this  cavern  Is  warm ;  and  when  the  heat 
of  the  sun  without  is  scarcely  supportable,  the  cold  within 
is  not  only  very  piercing,  but  so  Intense,  tliat  the  roof  la 
covered  with  icicles  of  the  size  of  a  large  cask,  which, 
spreading  into  ramifications,  form  veiy  grotesque  figures. 
When  the  snow  melts  in  spring,  the  inside  of  the  cave, 
where  its  surface  is  exposed  to  the  south  sun,  emits  a  pel- 
lucid water,  which  congeals  instantly  as  it  drops,  and  ttnis 
forms  the  above  icicles :  even  the  water  which  falls  from 
them  on  the  sandy  ground,  freeses  in  ah  instant.  It  Is  ob- 
served, that  the  greater  the  heat  is  without,  the  more  in- 
tense is  the  cold  within  ;  so  that,  in  the  dog-days,  every 
part  of  this  cavern  is  covered  with  ice.  In  autumn,  when 
the  nights  become  cold,  the  ice  begins  to  dissolve,  toso* 
much  that|  when  the  winter  sets  in,  it  b  no  longer  to  b« 
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130  THE  YANAR. 

tity  of  water.    At  this  flame,  he  observed,  the  shepherds 

were  id  the  habit  of  cooking  their  food. 

This  pbenomeDon  appears  to  Captain  Beaufort  to  have 
existed  for  many  ages,  and  be  is  persuaded  that  it  is  the 
spot  to  which  PUny  alludes  in  the  following  passage  :•— > 
*^  Mount  Chimera,  near  Phaselis,  emits  an  unceasing  name, 
which  bums  day  and  night."  Within  a  short  distance  is 
the  creat  mountain  of  Takhtalu,  the  .naked  summit  of 
which  rises,  in  an  insulated  peak,  7800  feet  above  the  lev- 
el of  the  sea.  In  the  month  of  August  a  few  streaks  of 
snow  were  discemable  on  the  peak ;  but  many  of  the  dis- 
tant mountains  of  the  interior  were  completely  white  for 
nearly  a  fourth  down  their  sides.  It  may  hence  be  inferred, 
that  the  elevation  of  this  part  of  Mount  Taurus  is  not  leiB 
than  10,000  feet,  which  is  equal  to  that  of  Mount  Etna. 

Such  a  striking  feature  as  this  stupenduous  mountain,  in 
a  country  inhabited  by  iUiterate  and  credulous  people,  can- 
not ful  to  have  been  the  subject  of  numerous  tales  and  tra- 
ditions. Accordingly,  the  Captain  was  informed  by  the 
peasants,  that  there  is  a  perpetual  flow  bf  the  purest  water 
from  the  very  apex;  and  mat  notwithstanding  the  snow, 
which  was  still  lingering  in  the  chasms,  roses  blew  there  all 
the  year  round.  He  was  assured  by  the  A^  of  Deliktash 
that  every  autumn  a  midnight  groan  Is  heurd  to  issue  from 
the  summit  of  the  mountain,  louder  than  the  report  of  any 
cannon,  but  unaccompanied  by  fire  or  smoke.  He  pro- 
fessed his  ignorance  of  the  cause ;  but  on  being  pressed 
for  his  opinion,  gravely  replied,  that  he  believed  it  was  an 
annual  summons  to  the  elect,  to  make  the  best  of  their 
way  to  Paradise.  Hc^wever  amusing  this  theory  may  have 
been,  it  may  possibly  be  true  that  such  explosions  take 
place.  The  mountain  artillery  described  by  Captains  Lewb 
and  Clarke,  in  their  traveb  in  North  America,  and  similar 
phenomena  which  are  said  to  have  occurred  in  South 
America,  seem  to  lend  some  probability  to  the  account* 
The  natives  have  also  a  tradition,  that  when  Moses  fled 
from  Egypt,  he  took  up  his  abode  near  this  mountain, 
which  was  therefore  named  Moossa-Daghy,  or  the  moun- 
tain of  Moses.  Between  this  story,  and  the  Yanar,  as  it 
has  been  described  above,  may  there  not  have  been  some 
fanciful  connection  ?  The  site  of  this  volcanic  opening  ia 
at  an  inconsiderable  distance  from  the  mountain ;  and  the 
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terraneous  investigation.  The  Goodkion  of  Hercnlaneom 
was  at  tbatt  time  much  more  interesting,  and  more  worthy 
the  notice  of  the  travelier,  tlma  It  is  at  present.  The  ob^ 
ject  of  its  excaTatiou  having  imfortonately  been  confined  to 
the  discovery  of  statues,  paintings,  and  other  curiosities,  and 
not  c^hied  on  with  a  view  to  by  open  the  city,  and  thus 
.to  ascertUQ  the  features  of  Its  buikfings  and  streets,  most  of 
the  latter  were  again  filled  up  with  rubbnh  as  soon  as  they 
were  divested  of  every  thing  moveable.  The  marble  even 
was  torn  from  the  walls  of  ^  temples.  Hercuhineum  may 
tiierefore  be  said  to  have  been  overwhelmed  a  second  time 
by  its  modem  discoverers ;  and  the  appeannce  it  previously 
presented,  can  now  only  be  ascertained  from  the  accounts 
of  those  who  sawit  in  a  more  perfect  state.  Agreeably 
to  them,  it  must  at  that  time  have  afbrded  a  most  interest- 
ingspectacle. 

The  theatre  was  one  of  the  most  perfect  specimens  of 
ancient  architecture.  It  had,  from  the  flocv  upwards, 
eighteen  rows  of  seats,  and  above  these,  three  other  rows, 
which,  beinff  covered  with  a  portico,  seem  to  have  been  m- 
tended  for  me  female  part  ofthe  audience,  to  screen  them 
from  the  n^s  of  the  sun.  It  was  capable  of  contalnii^ 
between  three  and  four  thousand  persons.  Nearly  the  whole 
of  its  surface  was,  as  well  as  the  arched  walls  which  led  to 
the  seats,  cased  with  marble.  The  area,  or  pit,  was  floored 
with  thick  squares  oigiaUo  onftco,  a  beauttfol  marble  of  a 
yellowish  hue.  On  the  top  stood  a  group  of  four  bronae 
horses,  drawing  a  car,  with  a  charioteer,  all  of  exquisite 
workmanship.  The  pedestal  of  white  marble  is  still  to  be 
seen  in  its  place;  but  the  group  itself  had  been  crushed 
and  broken  in  pieces  by  the  immense  weight  of  lava  which 
Sell  on  It.  The  fragments  having  been  collected,  might 
easily  have  been  brought  together  again,  but  having  been 
carelessly  thrown  into  a  comer,  a  part  of  them  were  stolen, 
and  another  portion  fused,  and  converted  into  busts  of 
their  Neapolitan  Majesties.  At  length,  it  was  resolved  to 
make  the  best  use  of  what  remained,  that  is,  to  convert 
the  four  horses  into  one,  by  taking  a  fore  leg  of  one  of 
them,  a  hinder  leg  of  another,  the  head  of  a  third,  &c. 
and,  where  the  breach  wns  in-  .nediablc,  to  cast  a  tieir 
p,.*rc  To  this  contrivance  the  bronw  horse  in  ihecoult- 
y«Tu  of  lilt  Museum  of  Pbrtici  ewes  its  existence ;  and, 
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134  POMPEII, 

served  as  to  admit  of  tbeir  removal  to  a  similar  set  of  mod- 
em presses,  provided^  however^  with  glass  doors,  in  the 
SBoseum. 

In  the  middle  of  the  garden  belonging  to  this  vilta,  was 
a  basin  nearly  of  the  size  and  form  of  the  one  in  the  Green 
Park,  having  its  edges  faced  with  stone,  and  the  two  narrow 
ends  rounded  off  in  a  Minich-cular  form.  This  piece  of 
^ater  was  snrroonded  by  htids.  or-^narterret  of  vat4«<«» 
shapes ;  and  the  garden  was  on  every  side  en^SFosed  by  a 
covered  walk  supported  by  columns.  Of  these  columns 
there  were  sixty-four,  ten  for  each  of  the  shorter,  and  twen- 
ty-two for  each  of  the  longer  sides  of  the  quadrangle :  they 
were  made  of  brick,  neatly  stuccoed  over,  exactly  similar 
to  those  in  the  Pompeian  barracks.  Each  pillar  supported 
one  end  of  a  wooden  beam,  the  other  extremity  of  which 
rested  on  the  garden  wall,  thus  forming  an  arbour,  in  all 
probability  planted  with  vines,  around  the  whole  garden. 
Under  this  covered  wa&,  several  semicircular  recesse^ 
which  appear  to  have  served  as  bathing-places,  were  built. 
The  spaces  between  the  pilhrs  were  decorated  with  mar- 
ble busts  and  bronze  statues,  alternately  arranged. 

This  garden  was  surrounded  by  a  narrow  (Qtch;  and 
another  covered  walk,  of  a  considerable  length,  led  to  a 
.circular  balcony,  or  platform,  the  ascent  to  which  was  by 
four  steps,  but  which  overhung  the  sea  about  fifteen  feet. 
The  floor  of  the  balcony  consi^ed  of  the  very  beautiful  te^ 
selated  pavement,  which  now  serves  as  the  floor  of  one  of 
the  rooms  of  the  Portid  mnseum.^£pm  this  charming 
spot  the  prospect  over  the  whole  Bayof  Naples,  including 
the  mountanj^f  Sorrento,  the  IsUind  of  Capri,  and  Mount 
Posilipo,  msniave  been  delightful. ' 


:*? 


POMPEn. 

A  GRIAT  and  rteh  town,  which,  after  lying  eighteen  ceti« 
turies  in  a  deep  grave  is  again  shone  on  by  the  sun,  and 
stands  amidst  otlier  cities,  as  much  a  stranger  as  any  one 
of  its  former  inhabitants  would  be  among  his  descendants 
of  the  present  day — such  a  town  has  not  its  equal  in  the 
world. 

The  distance  ftom  Naples  to  Pompeii  is  little  more  thin 
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eflect.  la  the  middle  is  a  cooling  veil;  and  on  eadi  skfe 
a  little  chamber,  about  ten  or  twelve  feet  square,  but  lofty, 
and  painted  with  a  fine  red  or  yellow.  The  fioor  is  of 
mosaic;  and  the  door  Is  made  generally  to  serve  as  a  win* 
dow,  there  being  but  one  apartment  which  receives  light 
through  a  thick  bloe  glass.  Many  of  these  rooms  are  sup- 
posed to  havipbeen  bed-chambersy  because  these  is  an  ele- 
vated broad  step,  on  wlirch  the  bed  may  hai^e  stood,  and 
because  some  or  the  Picturca^ppm*  «M»6t  apprmp*^"^  «o  • 
fltoepiog-room*  OtWs  are  supposed  ta  have  been  dress- 
ingHToons,  on  this  account,  that  on  the  walls  a  Venus  is 
described  decorated  by  the  Graces,  added  to  which  little 
Hasks  and  boxes  of  various  descriptions  hove  been  isNmd 
IB  them.  The  larger  of  these  apartments  served  for  df> 
aiag-fooms,  and  in  some  ate  to  be  met  with  suitable  ac* 
commodalioas  for  cold  and  bot  baths. 

The  manner  in  which  awhoie  room  was  heated,  is  par» 
tiodorly  curious.  Against  the  usual  wall  a  second  was 
erected,  standing  nV  a  little  distance  from  the  first.  For 
this  purpose  large  square  tiles  were  taken,  having,  like  our 
tiles,  a  sort  of  hook,  so  that  they  kept  the  first  wall  as  it 
were  ofi*  ffom  them;  ahdlow  space  was  thus  left  all 
around,  from  the  top  to  the  bottom,  into  which  pipes  were 
introduced,  that  carried  the  warmth  luto  the  chamber,  and 
as  it  were  rendered  the  whole  of  the  place  one  stove.  The 
ancients  were  also  attentive  to  avoid  the  vapour  or  ssseB 
from  their  lamps.  la  some  houses  there  Is  a  niche  made 
in  the  wall  for  the  lamp,  with  a  little  chhnney  in  the  iorm 
of  a  funnel  through  which  the  smoke  ascended.  Opposite 
to  the  house-door  the  largest  room  is  placed :  it  is  proper^ 
ly  a  sort  of  hall,  for  it  has  only  three  waHs,  being  quite 
open  in  the  fore  part.  The  skie  rooms  have  no  connection 
with  each  other,  but  are  divided  ofi*  like  the  cells  of  monks, 
the  door  of  each  leading  to  a  fountain. 

Most  of  the  houses  consist  of  one  such  square  suii^ 
round^  by  rooms.  In  a  few  some  decayed  steps  seem  ti> 
have  ledjio  a»  upper  stcnry,  which  is  no  longer  in  existence. 
Some  habiuttons,  however,  probably  belonging  to  the 
richer  and  more  iaslMonable,  are  far  more  spacious.  In 
these  a  first  ctturt  is  often  connected  with  a  second,  aa4 
even  with  a  third,  by  passages :  in  other  respects  their 
arrangements  are  pretty  sloMlar  to  those  above  descnbed^ 
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It  was  not  a  stream  of  fire  that  encompassed  their  abodes ; 
they  could  then  have  sought  refuge  in  flight.  Neither  did 
an  earthquake<8wallow  them  up ;  sudden  suffocation  would 
then  have  spared  them  the  pangs  of  a  lingering  death. — 
A  rain  of  a»Aet  hmied  them  aUee  bt  dkorebs  !  We 
will  read  the  delineation  of  Pliny :— ^  A  darkness  sudden- 
ly overspread  the  country ;  not  like  the  darkness  of  a 
moonless  night ;  but  like^hat  of  a  closed  room,  in  which 
the  light  is  of  a  sudden  extingumiea. — Women  •«««aiiied, 
children  moaned,  men  cried.  Here,  children  were  anx- 
iousW  calling;  their  parents ;  and- there,  parents  were  seek- 
ing their  children,  or  husbands  their  wives ;  dl  recognized 
each  other  only  by  their  cries.  The  former  lamented 
their  own  fate,  and  the  latter  that  of  those  dearest  to  them. 
Many  wbhed  for  death,  from  the  fear  of  dying.  Man^r 
called  on  the  gods  for  assistance :  others  despaired  of  the 
existence  of  the  gods,  and  thought  this  the  last  eternal 
night  of  the  world.  Actual  dangers  were  magnified  by 
unreal  terrors.  The  earth  continued  to  shake,  and  men, 
half  distracted,*  to  reel  about,  exaggerating  their  own  fears, 
and  those  of  others,  bv  terrifying  predictions.'^ 

Such  b  the  frightful  but  true  picture  which  Pliny  gives 
tis  of  the  horrors  of  those  who  were,  however,  far  from 
the  extremity  of  their  misery.  But  v^hat  must  have  been 
the  feelings  of  the  Pompeiaos,  when  the  roaring  of  the 
mountain,  and  the  quaking  of  the  earth,  awaked  them 
from  their  first  sleep?  'Hiey  also  attempted  to  escape 
ttie  wrath  of  the  gods ;  and,  seizing  tlie  most  valuable 
thii^  they  could  lay  their  hands  upon  in  the  darkness  and 
confusion,  to  seek  their  safety  in  flight.  In  this. street, 
and  in  front  of  the  house  marked  with  the  friendly  saltrtn- 
tion  on  its  threshhold,  seven  skeletons  were  foun^:  the 
first  carried  a  lamp,  and  the  rest  had  still  between  the 
bones  of  their  fingers  something  that  they  wished  to  save. 
On  a  sudden  they  were  overtaken  by  the  storm  which  de> 
scended  from  heaven,  and  buried  in  the  grave  thus  made 
for  them.  Before  the  above  mentioned  country-house  was 
still  a  male  skeleton,  standing  with  a  dtsh  in  his  hand; 
and,  as  he  wore  on  his  finger  one  of  those  rings  which 
were  allowed  to  be  worn  1^  •Roman  knights  only,  he  is 
supposed  to  have  been  the  master  of  the  house,  who  had 
just  opened  the  back-garden  gate  with  ^e  intent  of  flying, 
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commodious  seats,  a  free  Tiewr  of  the  stage,  and  facility  of 
heariog.  Although  suffideotly  large  to  contain  two  thoiH 
sand  penonsy  the  pkbeansi  standing  in  a  t»road  gatteiy  ai 
the  top,  were  quite  as  able  to  see  all  that  was  passing  on  the 
stage  as  the  magistrate  in  his  marble  balcony.  In  Uiis  gal- 
lery the  arrangements  for  spreading  the  sail-cloth  over  the 
spectators  are  still  visible.— «Tbe  stage  itself  is  very  broad, 
as  it  has  no  side  walls ;  and  appeajs  less  deep  than  it  realfy 
is.  A  wall  runs  across  it,  an<l  cuu  onr  just  as  murk  S^hjA 
as  is  necessary  for  the  accommodation  of  the  performers. 
But  this  wall  has  three  very  broad  doors  ^  the  middle  one 
is  distinguished  by  its  height,  and  the  space  behind  it  is 
still  deeper  than  in  front.  If  these  doors,  as  may  be  con- 
jectured,  always  stood  open,  the  stage  was  in  fact  large^ 
and  afforded  besides  the  advantage  of  being  able  to  die* 
play  a  double  scenery :  if,  for  example,  the  scene  in  front 
was  that  of  a  street,  tliere  might  have  been  behind  a  iiree 
prospect  into  the  open  field. 

The  cemetery  lies  before  the  gale  ol  the  high  road.  The 
tomb  of  the  priestess  Mammea  is  very  remarkable:  it  was 
erected,  according  to  the  epitaph,  by  virtue  of  a  decree  of 
the  Decemvirs*  In  die  midst  of  little  boxes  of  Atone,  ia 
square  piles,  and  on  a  sort  of-  altar,  the  family  uras  were 
phiced  in  niches ;  and  withoutside  these  piles  the  broken 
masks  are  still  to  be  seen.  In  front  of  the  cemetery,  by 
the  road  side,  is  a  beautiful  seat,  formii^  a  semicircle,  tliat 
will  contain  twenty  or  thirty  penons.  It  was  probaUj 
overshaded  by  trees  eighteen  hundred  years  ago;  under 
which  the  women  of  Pompeii  sat  in  the  cool  evenings,  while 
their  children  played  before  them^  and  viewed  the  crowds 
which  were  passing  through  the  gate. 

To  the  above  particulars  from  the  pen  of  the  elegant  and 
lively  Kotzebue,  the  following  detaib,  given  ^  a  late  very 
'accurate  traveller,  are  subjoined. 

The  entrance  into  Pompeii  b  by  a  quadrangular  court,^ 
nearly  of  the  size  of  the  railed  part  of  our  Leicester  Square. 
This  court  is  surrounded  on  every  side  by  a  cdonnade 
which  supports  the  roof  of  a  gallery ;  and  the  latter  leads 
to  several  small  apartments,  not  unlike  the  cells  of  a  pri- 
son. Tlie  columns  are  of  Mck,  stuccoed  over,  and -paint* 
ed  of  a  deep  red :  they  are  in  height  from  ten  to  twelve 
feet ;  are  placed  at  about  a  like  distance  from  each  other ; 
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ed  by  garlandi  of  flowers;  and  within  the  basin,  whkhid 
of  baJk^  earth,  the  very  cinders  left  from  the  last  sacrifice 
(nearly  two  thousand  years  ago,)  are  seen  as  fresh  as  if  they 
had  been  the  remains  of  yestenlay's  fire  I 

From  the  above  court,  you  enter  on  a  somewhat  la;i^r, 
with  a  stone  pulpit  in  the  centre,  and  stone  seats  near  the 
walls.  The  spot  therefore,  was  cather  the  auditory  of  a 
philosopher,  or  the  place  wliere  the  public  orators  pleaded 
in  the  presence  of  the  people.  Every  thing  here  is  in  the 
highest  order  and  preservation. 

•  The  greatamphitheatreproudly  rears  its  wdlsoverevery 
other  edifice  on  the  same  elevated  spoi.  It  is  a  stupendous 
structure,  and  has  twenty-four  rows  of  seats,  the  circum* 
ference  of  the  lowest  of  which  is  about  750  feet.  It  is 
estimated  to  have  contained  aboot^O,000  spectators.  The 
upper  walls  are  much  injured,  having  pairtially  projected 
above  ground  long  before  the  discovery  of  Pompeii. 

A  corn-field  leads  to  the  excavated  upper  end  of  the  high 
i^treet,  which  consists  of  a  narrow  road  for  carts,  with  foot* 
})avenients  on  each  side.  Tlie  middle  is  paved  with  laige 
blocks  of  marble,  and  the  ruts  of  d^  wheels  proclaim  lis 
antiquity,  even  at  the  time  of  its  bei^g  overwhelmed.  The 
foot-paths  are  elevated  about  a  ibot  and  a  half  from  the  levd 
of  the  carriage-road.  The  houses  on  each  side,  whether 
shops  or  private  buildings,  have  not  any  cUum  to  external. 
elegance  :.they  consist  of  a  ground-floor  only,  and,  with 
the  exception  of  the  door,  have  not  any  opening  towards 
the  street.  The  windows  of  the  private  houses  look  into 
an  inner  square  court,  and  are  in  general  very  high.  The 
apartments  themselves  are,  with  the  exception  of  one  in 
each  house,  which  probably  served  as  a  drawing-room,  both 
low  and  diminutive.  In  point  of  decoration  they  are  n^at, 
and,  in  many  instances,  el^nt ;  the  floors  generally  coa- 
sist  of  figured  pavements,  either  in  laiicer  stonesof  various 
colours,  i-egularly  cut  and  systematically  disposed,  or  are 
formed  of  a  beautiful  mosaic,  with  a  fanciful  border,  and 
an  a  nimal  or  figure  in  the  centre.  The  geometrical  lines  and 
figures  in  the  design  of  the  borders,  have  an  endless  va- 
riety of  the  most  pleasing  shapes,  to  display  the  fertile 
imagination  of  the  artists.  Their  tesselated  pavements 
aloue  must  convince  us  tbiit  the  ancients  were  weU  skilled 
in  geometry.    The  ground  is  usually  white,  and  the  oma« 
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territory.  W^at  still  remains,  however,  in  the  Mdseinu^ 
has  a  high  intnnsic  value }  since  who  can  behold,  withoat 
the  strongest  emotions  of  admiration,  the  relics  of  the 
most  transitory  things,  which  for  nearly  eighteen  hundred 
years,  have  braved  the  ravages  of  time  ?  Here  are  to  be 
seen  bread,  com,  dough  which  was  about  to  be  placol  in 
the  oven,  soap  which  had  been  used  for  washing,  figs,  and 
even  egg-shells  perfectly  white,  and  in  as  good  a  state  as  if 
the  cook  had  broken  them  an  hour  before.  Here  a  kitchen 
presents  itself  provided  with  every  thing  requisite :  trivets 
and  pots  stand  on  the  hearth ;  stew-pans  hang  on  the  wall ; 
skimmers  and  tongs  are  placed  in  the  corner ;  and  a  metal 
mortar  rests  on  the  shaft  of  a  pillar.  Weights,  hammers, 
scythes,  and  other  utensib  of  husbandry,  are  here  blended 
with  helms  and  arms.  Sacrificing  bowb  and  ki^es;  a 
number  of  well«shaped  glasses ;  large  and  small  glass  bot- 
tles ;  lamps ;  vases ;  decorations  for  furniture  $  a  piece  of 
doth;  nets;  and  even  shoe  soles;  all  sorts  of  female  orna* 
ments,-*necklace8,  rings,  and  ear-rings ;  a  wooden  chess- 
board, reduced,  indeed,  to  a  cinder :  all  these  things  are 
more  or  less  injured  by  the  fire ;  but  still  are  distinguisha* 
ble  at  first  sight. 

Every  apartment  of  the  museum  is  laid  with  the  most 
charming  antique  floors,  which  are  partly  mosaic,  firom 
Pompeii,  and  partly  marble,  from  Herculaneum.  Statues, 
vases,  busts,  chandeliers,  altars,  tables  of  marble  and 
bronze,  are  dl  in  as  good  a  state  as  if  they  had  just  come 
from  the  hands  of  the  artist.  The  coins  which  have  been 
collected  are  very  numerous,  and  fill  several  cases.  Me* 
dallions  of  marble,  containing  on  each  side  a  bas-relief,  are 
suspended  by  fine  chains  from  the  ceiling  of  one  of  the 
apartments,  and  are  within  the  reach  of  the  hand,  so  as  to 
be  conveniently  turned  and  examined. 

Most  of  the  pictures  found  at  Herculaneum,  Pompeii, 
and  Stabiae,  and  now  deposited  in  the  museum,  have  been 
sawed  from  the  walls  of  the  edifices  they  adorned.  These 
uniqae  relics  of  ancient  art  form  an  extensive  gallery  of 
genuine  antique  pictures,  the  only  one  in  the  world,  and 
may  on  that  account  alone,  be  considered  as  an  inappre* 
ciable  treasure.  They  are  placed  in  a  range  of  apartments 
on  the  ground  floor,  and  are  suspended  against  the  walls  in 
plain  frames.    Their  size  varies  from  a  foot  square,  to 
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dnivoal,  or  cnd^ek  reduced  to  the  state  of  a  cinder,  and 
partly  petrified*  They  are  black  and  chcsnut-brown:  and 
an  onfortunately  so  deeayed,  that  under  each  of  them,  as 
they  lie  in  glass  cases,  a  quantity  of  dust  and  detached  frag- 
meniB  may  be  perceived.  Their  characters  are  legible  in  a 
certain  Gght  only,  by  a  gloss  and  relief  which  distinguishes 
the  ink,  or  rather  black  paint,  from  the  tinder.  Cut,  crush- 
ed, crumbled  on  the  edge,  and  caked  by  the  sap  remaining, 
in  the  leaves  of  the  papyrus,  they  require  in  the  operator 
great  sagacity  to  meet  the  variety  of  injuries  they  uve  re* 
eeifved ;  since,  in  gluing  rashly  the  more  delicate  parts,  he 
might  reach  the  heart  of  a  vohune,  while  working  at  the 
outside.  At  first,  it  appeared  almost  impracticable  ever 
la  decypher  a  snrllable  of  them ;  but  to  the  industry  and  tal- 
ents of  man  aothmg  is  impossible,  and  his  curioiity  impels 
him  lo  the  most  ingenious  inventions. 

^«*  Am  the  pr*Mrv«lioii  of  the  subterraneous  cities  of  Hercula- 
neum  mod  Ponpeii  was  owibc  to  a  natural  cause,  that  of  tiie 
dreadful  eruption  of  Vesuvius  in  the  seventy-ninth  year  of  the 
Christian  era,  the  details  relative  to  these  cities,  and  the  interesting 
results  to  which  their  discovery  has  led,  have  been  introduced 
aauMig  the  clasi  of  nsftmal  wosden  now  under  coasideretion. 


EARTHQUAKES. 

^  He  hoheik  om  the  earthy  mdUtremUkih:  hetouch^ 
^hHiemijtmdihepmohe." 

Towais,  temples,  palaces, 
Flunf  from  their  deep  foundations,  roof  on  roof 
Crushed  horrible,  and  pile  on  pile  overturned. 
Fall  total.  MALX.BT. 

The  globe  around  earth's  ImUow  surface  shakes. 
And  is  the  eeiliog  of  her  sleeping  sons. 
O'er  devastation  we  blind  revels  keep ; 
Whose  buried  towns  support  the  dancer's  heet 

TnAT  fires  to  a  veiy  great  extent,  and  produced  by  vart- 
B,  exist  at  diAfent  depths  beneath  the  surface  of 


tiie  earth,  mast  be  evident  to  those  who  have  attentively 
perused  what  has  been  ^ven  under  the  head  of  Volcanoes  ; 
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of  deW|  rein,  springs,  and  rhreis,  being  diverted  fram  it9 
ordinary  course  by  some  accidental  obstroction  in  the  pores 
through  which  it  used  to  ascend  to  the  sor&ce,  becomes^ 
by  such  means,  pretematarally  assembled  in  a  greater 
quantity  than  usual,  in  one  place,  and  thus  causes  a  rare- 
faction and  inlvmesoence  of  the  water  of  the  abyss,  thfow* 
ing  it  into  greater  commotions,  and  at  the  same  time  makp 
ing  the  like  effort  on  the  eartfi,  which,  being  expanded  on 
the  surface  of  the  abyss,  occasions  an  eartliquake.  Mr. 
Mitchell  supposes  these  phenomena  to  be  occasioned  bjr 
subterraneous  fires,  which  ifalargequanttty  of  water  be 
let  loose  on  them  suddenly,  may  produce  a  vapour,  the 
quantity  and  elastic  force  c^  which  may  fully  suffice  for  the 
purpose.  Again,  M.  Amontus,  a  member  of  the  French 
Academy  of  Sciences,  endeavomv  to  prove,  that,  on  the 
principle  of  experiments  made  on  the  weight  and  spring  of 
the  au>,  a  moderate  degree  of  heat  may  bnng  that  element 
into  a  state  capable  of  causing  earthquakes. 

Modem  electrical  discoveries  have  thrown  mnch  light 
on  this  subject.  Dr.  Stukely  strenuously  denies  that  eaitk- 
quakes  are  to  be  ascribed  to  sublerraneow  winds,  fires,  or 
vapours ;  and  thinks  that  there  n  not  any  evidence  of  the 
cavernous  structure  of  the  earth,  which  such  a  hypothesis 
requires.  Subterraneous  vapours  he  thinks,  are  altgg^thef 
inadequate  to  the  effects  proiduced  by  earthquake^,  more 
particulariy  in  cases  where  the  shock  is  of  considerable 
extent :  for  a  subterraneous  power,  capable  of  moving  a 
surface  of  earth  only  thirty  miles  in  diameter,  must'be 
lodged  at  least  fifteen  or  twenty  miles  below  the  surfiuie, 
and  move  an  inverted  cone  of  solid  earth,  whose  basis  is 
thirty  miles  in  diameter,  and  axis  fifteen  or  twenty  mllea^ 
which  he  thinks  absolutely  Impossible.  How  much  more 
inconceivable  is  it,  then,  that  any  such  power  could  have 
produced  the  earthquake  of  17^5,  which  was  feh  in  vari^ 
<ius  parts  of  Europe  and  Africa,  and  in  the  Atlantic  ocean; 
or  that  whicl^  in  Asia  Minor,  in  the  seventeenth  year  of 
the  Christian  ere,  destroyed  thirteen  great  cities  in  one 
night,  and  shook  a  mass  of  earth  three  hundred  miles  in 
diameter.  To  effect  this,  the  moving  power,  supposing  it 
to  have  been  internal  fire  or  vapour,  must  have  been  lodied 
two  hundred  miles  beneath  the  surface  of  the  earth  I  Be* 
^ides,  in  earthquakes,  the  effect  is  instantaneous ;  whereas 
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duced  by  the  diocfaaifie  betweeo  the  cloud  and  many  miles 
in  compass  of  solid  earth,  most  be  an  earthquake,  and  tiie 
•anap  from  the  contact  the  ndse  attending  it« 

The  theory  of  M.  de  St.  La»re  difiers  from  the  above 
hypoduBis,  as  to  the  dectrical  caoM.  It  ascribes  the  pco> 
ductlon  of  earthquakes  to  the  interruption  of  the  equilt* 
brium  between  the  eleetckal  matter  diffused  in  the  atmo- 
sphere, and  that  winch  b^nes  to  the  mass  of  oar  globe, 
and  pervades  its  bowels,  if  the  electrical  fluid  should  be 
aupeisbondaat,  as  may  happen  from  a  variety  of  causes, 
its  current,  by  the  laws  of  motion  peculiar  to  ftiids,  is  car- 
ried towards  those  phioes  where  it  is  in  a  rimilar  quantity ; 
and  thns  it  will  sometimes  pass  from  the  internal  parts'^of 
the  i^obe  into  tiie  atmosphere.  This  happening  if  the 
eqnilibriom  be  re-esfaUished  without  difiicuhy,  the  current 
merely  produces  the  effect  of  what  M.  de  St.  Lasare  calls 
ascending  thunder ;  but  if  this  re-establishaient  be  oppo- 
sed by  considerable  and  multiplied  obstacles,  the  conse- 
quence is  then  an  earthquake,  the  violence  and  extent  of 
which  are  in  exact  proportion  to  the  degree  of  interrup- 
tion of  the  equilibrium^  the  depth  of  the  electric  matter, 
and  the  obstacles  which  are  to  be  snnnoooted.  If  the 
electric  furnace  be  sufficiently  large  and  deep  to  give  rise 
to  the  formation  of  a  conduit  or  issue,  the  productioii  of  a 
volcano  will  follow,  its  successive  eruptions  being,  accord- 
ing to  him,  nothing  more  in  reality  than  electric  repol* 
ftions  of  the  substances  contained  in  the  bowels  of  the  earth. 
From  this  reasoning  he  endeavours  to  deduce  the  practi- 
cability of  forming  a  counter-earthquake,  and  a  counter- 
volcano,  by  means  of  certain  electrical  conductors,  which 
he  describes,  so  as  to  prevent  these  convulsions  in  the 
bowels  of  the  earth. 

The  opinion  of  Signior  Beccaria  is  nearly  similar ;  and 
from  bis  hypothesis  and  that  of  Dr.  Stukely,  the  celebra- 
ted Priestley  has  endeo^voured  to  form  one  still  more  gene- 
ral and  more  feasible.  He  supposes  the  electric  fluid  to 
be  in  some  mode  or  other  accumulated  on  one  part  of  the 
surface  of  the  earth,  and,  on  account  of  the  drjrness  of  the 
season,  not  to  diffuse  itself  readily :  it  may  thus,  as  Bec- 
caria conjectures,  force  its  way  into  the  higher  regions  of 
the  air,  lorming  clouds  out  of  the  vapours  which  float  In 
the  atmosphere,  and  may  occasion  a  sudden  shower^  which 
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ward|  so  as  to  be  felt  in  different  countries  at  different 
hours  of  the  same  day.  This  may  be  accounted  for  by 
the  violent  shock  given  to  the  earth  at  one  place,  and  com- 
municated  progressively  by  an  undulatory  motion,  8Qcces»- 
ively  affecting  different  i;egions  as  it  passes  along,  in  the 
same  way  as  the  blow  given  by  a  stone  thrown  into  a  lake, 
is  not  perceived  at  the  shore  until  some  time  after  the  first 
concussion.  Sixthly,  the  shock  is  sometimes  instantane- 
ous, like  the  explosion  of  gunpowder,  and  sometimes  trem- 
ulous, lasting  for  several  minutes.  The  nearer  to  the  ob- 
server the  place  where  the  shock  is  first  given,  the  more 
instantaneous  and  simple  it  appears ;  while,  at  a  greater 
distance,  the  earth  seems  to  redouble  the  first  blow,  with 
a  sort  of  vibratory  continuation.  Lastly,  as  the  waters 
have  in  general  so  great  a  share  in  the  production  of  earth- 
quakes, it  is  not  surprising  that  they  should  generally  fol- 
low the  breaches  madei>y  the  force  of  fire,  and  appear  in 
*^the  great  chasms  opened  by  the  earth. 

EARTHQUAKES  OF  EEMOTE  TIMES. 

The  most  remarkable  earthquakes  of  ancient  times  are 
described  by  Pliny  in  his  Natural  History.  Among  the 
most  extensive  and  destructive  of  these  was  the  one  al- 
ready noticed,  by  which  thiAeen  cities  in  Asia  Minor 
were  swallowed  up  in  one  night.  ^Another  which  suc- 
ceeded, shook  the  greater  part  of  Italy.  ^  But  the  most 
extraordinary  one,  described  by  him,  happened  during  the 
consulate  of  Lucius  Mareus  and  Sextus  Julius,  in  the  Ro- 
man province  of  Mutina.  He  relates,  that  two  mountains 
felL£o  tremendous  a  shock,  that  they  seemed  to  approach 
and  retire  with  a  most  dreadful  noise.  They  at  the  same 
time,  and  in  the  middle  of  the  day,  cast  forth  fire  and 
smoke,  to  the  dismay  of  the  astonished  spectator.  By  this 
shock  several  towns  were  destroyed,  and  all  the  animals  in 
tlieir  vicinity  killed.  During  the  reign  of  Trajan,  the  city 
of  Antioch  was,  together  witii  a  great  part  of  the  adjacent 
country,  destroyed  by  ao  earthquake;  and  about  three 
hundred  years  after,  during  the  reign  of  Justinian,  it  was 
again  destroyed,  with  the  loss  of  forty  thousand  of  its  ia- 
liabitants.    Lastly,  after  an  interval  of  sixty  years,  that 
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.  the  tottaring  of  towers^  and  the  groans  of  the  dying,  all  con- 
tributed to  excite  emotions  of  terror  and  despahr.  Danger 
threatened  him  wherever  he  should  flee;  but,  having  re- 
mained unhurt  amid  the  general  concussion,  he  resolmi  to 
venture  for  safety,  and  reached  the  shore,  almost  tctrified 
out  of  his  reason.  Here  he  found  his  companions,  whose 
terrors  were  still  mater  than  his  own. 

He  landed  on  the  following  day  at  Rochetta,  where  the 
earth  still  continued  to  be  violently  f^tated.  He  had, 
however,  scarcely  reached  the  inn  at  which  he  intendied  to 
lodge,  when  he  was  once  more  obliged  to  return  to  the 
boat :  in  about  half  an  hour  the  greater  part  of  the  town, 
including  the  inn,  was  overwhelmed,  and  the  inhabitants 
buried  beneath  its  ruins. ' 

Not  finding  any  safety  on  land,  and  exposed,  by  the 
smaliness  of  the  boat  to  a  very  huzardous  passage  by  sea, 
he  at  length  landed  at  Lopiunm,  a  castle  midway  between 
Trop^ra  and  Euphsmta,  the  dty  to  which  he  was  bound. 
Here,  wherever  lie  turned  his  eyes,  nothing  but  scenes  of 
ruin  and  horror  appeared :  towns  and  castles  were  levelled 
to  the  ground ;  while  Stromboli,  although  sixty  miles  dis- 
tant, was  seen  to  vomit  flames  in  an  unosnal  manner,  and 
with  a  noise  which  he  could  distinctly  hear.  From  remote 
objects  his  attention  was  soon  diverted  to  contiguous  dan- 
ger :  the  rumbling  sound  of  an  approadiing  earthquake, 
with  which  he  was  by  this  time  well  acquainted,  alarmed 
him  for  the  consequences.  Every  instant  it  grew  louder, 
as  if  approaching ;  and  the  spot  on  which  he  stood  shook 
so  dreadfully,  that  being  unable  to  stand,  himself  and  his 
companions  caught  hold  of  the  shmbs  which  grew  nearest 
^them,  and  in  that  manner  supported  themselves. 
^Vhis  violent  paroxysm  having  ceased,  he  now  thought 
of  prosecuting  his  voyage  to  Euphaemia,  which  lay  within 
a  short  distance.  Turning  his  eyes  towards  that  city,  he 
could  merely  perceive  a  terrific  dark  cloutf,  which  seemed 
to  rest  on  the  place.  He  was  the  more  surprised  at  this, 
as  the  weather  was  remarkably  serene.  Waiting,  there- 
fore, until  this  cloud  had  passed  away,  he  tunied  to  look 
for  the  city ;  but,  alas !  it  was  totally  sunk,  and  in  its  place 
a  dismal  and  putrid  lake  was  to  be  seen.  All  was  a  me- 
lancholy solitude — a  scene  of  hideous  desolation.  Such 
was  the  fate  of  the  city  of  Euphaemla ;  and  such  the 
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fhatthe  most  resolute  person  durst  not  suy  a  moment  tQ 
extricate  the  friend  he  loved  most  affectionately,  by  the 
removal  of  the  stones  beneath  the  weight  of  which  he  was 
crushed.  Self-preservation  alone  was  consulted  $  and  the 
niost  probable  security  was  sought,  by  getting  int^  open 
places,  and  into  the  middle  of  the  streets.  Those  who 
were  in  the  upper  stories  of  the  houses,  were  in  general 
more  fortunate  than  those  who  attempted  to  escape  by  the 
doors,  many  of  the  latter  bdng  buried  beneath  the  ruinS| 
with  the  greater  part  of  the  foot  passengers.  Those  who 
were  in  carriages  escaped  the  best,  althdUgh  the  drivers  and 
cattle  suffered  severely.  The  number,  ^wever,  of  those 
who  perished  in  the  streets,  and  in  the  houses,  was  greatly 
inferior  to  that  of  thos^  who  were  buried  beneath  the  ruins 
of  the  churches ;  for,  as  it  was  a  day  of  solemn  festival, 
these  were  crowded  for  the  celebration  of  the  mass.  They 
were  more  numerous  than  the  churches  of  London  and 
Westminster  taken  collectively ;  and  the  lofty  steeples  in 
most  instances,  fell  with  the  ropf^  insomuch  that  few  es- 
caped. 

The  first  shock  as  has  been  noticed,  was  extremely  short, 
bat  was  quickly  succeeded  by  two  others;  and  the  whole, 
generally  described  as  a  single  shock,  lasted  from  five  to 
seven  minutes.  About  two  hours  aAer,  fires  broke  out  in 
three  different  parts  of  the  city ;  and  this  new  calamity 
prevented  the  digging  out  of  the  immense  riches  concealed 
beneath  the  ruins.  From  a  perfect  calm,  a  fresh  gale  in- 
mediately  after  sprang  up,  and  occasioned  the  fire  to^rage 
with  such  fury,  that  in^  space  of  three  days  the  city  was 
nearly  reduced  to  ashes.  Every  element  seemed  to  coo- 
spire  towards  its  destruction ;  for,  soon  after  the  shock, 
which  happened  near  high  water,  the  tide  rose  in  an  instant 
forty  feet,  and  at  the  castle  of  Belem,  which  defends  the 
entrance  of  the  harbour,  fifty  feet  highcP  than  had  ever 
been  known.  Had  it  not  sub^ded  as  sumnly,  the  whole 
city  would  h^ve  been  submerged.  A  large  new  quay  sunk 
to  an  unfathomable  depth,  with.several  hundreds  of  per-> 
-sons,  not  one  of  the^bodies  of  whom  was  afterwards  found. 
Before  the  sea  thus  came  rolling  in  like  a  mountain,  the 
bar  was  seen  dry  from  the  shore. 

The  terrors  of  the  surviving  inhabitants  were  great  and 
mult^iUed.    Amid  the  general  confusion,^  and  through  a 
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Lisbon,  aad  within  two  miles  of  the  sea.  On  the  last  day 
.of.October9  the  weather  was  clear,  and  remarkably  warm 
for  the  season.  About  foar  o'clock  in  the  afternoon  a  fog 
arose,  proceeding  from  the  sea^  and  covering  the  Tallies, 
which  was  very  unusual  at  that  season  of  the  year.  The 
wind  shifted  soon  after  to  the  east,  and  the  fog  returned  to 
the  sea,  collecting  itself,  and  becoming  exceedingly  thick. 
As  the  fog  retired,  the  sea  rose  with  a  prodigious  roaring; 
On  the  first  of  November,  the  day  broke  with  a  serene 
sky,  the  wind  continuing  at  east;  but  about  nine  o'clock 
the  sun  began  to  be  obscured ;  and  about  half  an  hour  a^ 
ler  a  rumbling  noise  was  heard,  resembling  that  of  cha- 
riots, and  increasing  to  such  a  degree,  that  at  length  it 
became  equal  to  the  explosions  c?  the  largest  artillery. 
Immediately  a  shock  of  an  tfhrthquake  was  felt ;  and  this 
was  succeeded  by  a  second  and  a  third,  at  the  same  time 
that  several  light  flames  of  fire,  resembling  the  kindlijig 
of  charcoal,  issued  from  the  mountuns.  During  these 
three  shocks,  the  waUs  of  the  buildings  moved  from  east 
to  west.  In  another  spot,  whe^  the  sea-coast  could  be 
descried,  a  great  quantity  of  smoke,-  very  thick,  but  some- 
what pale,  issued  from  the  hill  named  the  Fojo.  This  iiv- 
creased  with  the  fourth  shock,  at  noon,  and  afterwards 
continued  to  issue  in  a  greater  or  less  degree.  Immedi- 
ately as  the  subterraneous  rumblings  were  heard,  the 
smoke  was  observed  to  burst  forth  at  the  Fojo ;  and  its 
volume  was  constantly  proportioned  to  the  noise.  On 
visiting  the  spot  whence  it  was  seen  to  arise,  not  any  sign 
of  fire  coidd  be  perceived  near  it. 

After  the  earthquake,  several  fountains  were  dried  up; 
while  others,  after  undergoing  great  changes,  returned  to 
ikeir  pristine  state.  In  places  where  there  had  not  been 
any  water,  springs  burst  forth,  and  continued  to  flow; 
several  of  these  spouted  to  the  height  of  nearly  twenty 
feet,  and  threw  up  sand  of  various  colours.  t>a  the  hills 
rocks  were  split,  and  the  earth  rent ;  while  towards  the 
coast  several  large  portions  of  rock  were  thrown  from  the 
eminences  into  the  sea. 

At  Opoito,  near  the  mouth  of  the  river  Duero,  the 
earthquake  was  felt  at  the  same  time  as  at  Lisbon.  The 
sky  was  very  serene,  when  a  dreadful  hollow  noise^ 
resembling  thunder,  qr  the  rattling  of  coaches  at  a  dia^ 
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tbtn  oraal.  It  dashed  agunst  the  west  part  of  the  city, 
whicb  b  venr  rocky.  Although  its  force  was  much  broken 
by  these  roeksi  it  at  length  reached  the  walls,  and  beat  in 
the  breastwork,  winch  was  sixty  feet  above  the  ordinaiy 
lerel  of  the  water,  removing  pieces  of  the  fabric,  of  the 
weight  of  eight  or  ten  tons,  to  the  distance  of  forty  or 
fifty  yards.  At  half  past  eleven  came  a  second  wave; 
and  this  was  followed  by  four  others  of  equal  roagnitade. 
Others,  but  smaller,  and  gradually  lessening,  continued  at 
,  UBcertain  intervals  until  the  evening.  A  considerable  part 
of  the  rampart  was  thrown  down,  and  carried  by  the  tor- 
rent above  Afky  paces.  Several  persons  perished  on  the 
causeway  leadmg  to  the  Isle  of  Lesu.  The  accounts 
brought  to  Cadiz  reported  that  Sivillb  had  been  much 
damaged,  and  that  a  nmilar  fate  had  attended  St.  Lucar 
and  Cbkms.  Cohsl  was  said  to  have  been  destroyed; 
and,  indeed,  with  the  exception  of  the  provinces  of  Cata- 
Ionia,  Aragon,  and  Valencia,  the  effects  of  this  earthquake 
were  felt  throughout  Spain. 

At  MAuaD  the  shock  was  very  sensibly'ielt  soon  after 
ten  in  the  morning,  and  lasted  five  or  six  minutes.  At 
first  the  inhabitants  fancied  they  Were  seized  with  a  swim- 
ming  in  the  head ;  and,  afterwards,  that  the  houses  were 
falling.  In  the  churches  the  sensations  were  the  same^ 
and  the  terror  so  great,  that  the  people  trod  each  other  un- 
der foot  in  getting  out.  Those  who  were  ^Mn  the  tow- 
ers were  still  more  affrighted,  fancying  every  instant  while 
the  shock  lasted,  that  they  were  falling  to  the  ground.  It 
was  not  sensible  to  those  who  were  in  carriages,  and  very 
little  so  to  foot  passengers. 

At  GiBRALTAE  it  was  felt  about  the  same  time  as  at 
Madrid,  and  began  with  a  tremulous  motion  of  the  earth, 
ivbich  lasted  Qbout  half  a  minute.  A  violent  sliock  suc- 
ceeded ;  and  this  again  was  followed  by  a  second  tiemii- 
Ions  motion,  of  the  duration  of  five  or  six  seconds.  Another 
shock,  not  so  violent  as  the  first,  subsided  gradually ;  and 
the  whole  lasted  about  two  minutes.  Several  of  the  guns 
on  the  batteries  were  seen  to  rise,  and  others  to  sink,  mule 
the  earth  had  an  undulating  motion.  The  greater  pott  of 
the  garrison  and  tniiabitants  were  seized  with  giddiness  and 
Sickness:  several  fell  prostrate;  others  were  stupified; 
and  many  who  were  wiuking  or  riding^  became  sick^|viti»> 
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water  mark,  although  the  tide|  which  there  flows  a^vea 
feety  wasat  half-ebb.  The  water  immediately  receded; 
and  after  having  fluctuated  four  or  five  times  between  high 
and  low  water  mark,  it  subsided,  and  the  sea  remained 
calm  as  before.  In  the  northern  part  of  the  island  the 
inundation  was  more  violent,  the  sea  there  retiring  above 
a  hundred  paces ^t  first,  and  suddenly  returning,  overflow- 
ed the  shore,  forcing  open  doors,  breaking  down  the  walls 
of  several  magazines  and  storehouses,  and  leaving  great 
quantities  of  fish  ashore,  and  in  the  streets  of  the  village  of 
Machico.  All  this  was  the  efiect  of  one  rising  of  the  sea^ 
for  it  never  afterwards  flowed  high  enough  to  reach  the 
high-water  mark.  It  continued,  however,  to  fluctuate  here 
much  longer  before  it  subsided  than  at  Funchal ;  and  in 
some  places  farther  to  the  westward,  it  was  hardly,  if  at 
all,  perceptible. 

These  were  the  phenomena  with  which  this  remarkable 
earthquake  was  attended  in  those  places  where  it  was  most 
violent.  The  effects  of  it,  however,  reached  to  an  immense 
distance ;  and  were  perceived  chiefly  by  the  agitations  of 
the  waters,  or  some  slight  motion  of  the  earth.  Its  utmost 
boundaries  to  the  south  are  unknown ;  the  barbarity  of  the 
African  nations  rendering  it  impossible  to  procure  any 
intelligence  from  them,  except  where  the  efiect^  were 
dreadful.  On  the  north,  however,  we  are  assured,  that  it 
reached  as  far  as  Norway  and  Sweden.  In  the  former 
kingdom,  the  waters  of  several  rivers  and  lakes  were  vio- 
lently agitated.  In  the  latter,  shocks  were  felt  iu  several 
provinces,  and  all  the  rivers  and  lakes  were  strongly  ag- 
itated, especially  in  Dalecarlia.  The  river  Dala  suddenly 
overflowed  its  banks,  and  as  suddenly  retired.  At  the  same 
time,  a  lake  at  the  distance  of  a  league  from  it,  and  with 
which  it  had  no  manner  of  communication,  bubbled  up 
with  great  violence.  At  Fahlun,  a  town  in  Dalecarlia, 
several  strong  shocks  were  felt. 

In  many  places  of  Germany  the  efiects  of  this  earth- 
quake were  very  pjprceptible ;  but  in  Holland,  the  agita- 
tions were  still  more  remarkable.  At  Alphen  on  the 
Rhine,  between  Leyden  and  Woerden,  in  the  afternoon  of 
the  first  of  November,  the  waters  were  agitated  to  such  a 
violent  degree,  'that  buoys  were  broken  from  their  chains, 
large  vessels  snapped  their  cables,  small  ones  were  thrown 
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its  grass  walk.  Daring  this  latter  motioo,  the  bottom  on 
the  northside  was  left  dry  for  several  feet  This  appear, 
aace  lasted  for  about  a  quarter  of  an  hour,  after  whith 
the  water  became  smooth  and  quiet  as  before.  Dmingthe 
whole  time^  the  sand  at  the  bottom  was  thrown  up  and 
mixed  with  the  water ;  and  there  was  a  continual  noise 
like  that  of  water  turning  a  mill.  At  Cobham,  in  Surrey, 
DuNSTALL,  in  Suffolk,  Eaxst  Couet,  in  Berkshire,  Ea- 
TONBRHioB,  Kent,  and  many  other  places,  the  waters  were 
variously  agitated. 

At  Etam-bridob,  in  Derbyshire  Peak,  the  overseer  of 
the  lead-mines,  sitting  in  his  writing-room,  about  eleven 
o'clock,  felt  a  sudden  shock,  which  very  seosiblv  raised 
him  up  in  his  chair,  and  caused  several  pieces  of  plaster  to 
drop  from  the  sides  of  the  room.  The  roof  was  so  vio- 
lently shaken,  that  he  imagined  the  engine-shaft  bad  been 
falling  in.  Upon  this  he  immediately  ran  to  see  what  was 
the  matter,  but  found  every  thing  in  perfect  safety.  At 
this  time  two  miners  were  employed  in  carting,  or  drawing 
along  the  drifts  of  the  mines,  the  ore  and  other  materials 
to  hi  raised  up  at  the  shafts.  The  drift  in  which  they 
were  working  was  about  a  hundred  and  twenty  yards 
Jeep,  and  tire  space  from  one  end  to  the  other  fifty  yards 
or  upwards.  The  miner  at  the  end  of  the  drift  had  just 
loaded  his  cart,  and  was  drawing  it  along ;  but  he  was 
suddenly  surprised  by  a  shock,  which  so  terrified  him,  that 
he  immediately  quitted  his  employment,  and  ran  to  the 
west  end  of  the  drift  to  bis  partner,  who  was  no  less  ter- 
rified than  himself.  They  durst  not  attempt  to  climb  the 
shaft,  lest  that  should  be  running  in  upon  them :  but  while 
they  were  consulting  what  means  they  should  take  for 
their  safety,  they  were  surprised  by  a  second  shock,  more 
violent  than  the  first ;  which  frightened  them  so  much, 
that  th^  both  ran  precipitately  to  the  other  end  of  the 
drift.  They  then  went  down  to  another  miner,  who 
worked  about  twelve  yards  below  them.  He  fold  them 
that  the  violence  df  the  second  shock  had  been  so  great, 
that  it  caused  the  rocks  to  grind  upon  one  another.  His 
account  was  interrupted  by  a  third  shock,  which,  after  an 
interval  of  four  or  five  minutes,  was  succeeded  by  a  fourth  ; 
and,  about  the  same  space  of  time  after,  by  a  fifth ;  none 
of  which  were  so  violent  as  the  second.    They  heard^  after 
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ebb  of  tide,  and  near  three  quarters  after  six  in  the  eve«* 
iiing,  a  vast  quantity  of  water  rushed  up  with  a  prodigious 
noise,  floated  two  large  vessels,  the  least  of  them  above 
two  hundbred  tons,  broke  their  moorings,  drove  them 
across  the  river,  and  had  like  to  have  overset  them.  The 
whole  rise  and  fall  of  this  extraordinary  body  of  water  did 
not  last  above  ten  minutes,  nor  was  it  felt  in  any  other  part 
of  the  river,  so  that  it  seemed  to  have  gushed  out  of  the 
earth  at  that  plate. 

Similar  instances  occurred  at  Loch  Lomond  and  Loch 
Nbss,  in  Scotland.  At  Kinsalk,  in  Ireland,  and  all  along 
the  coast  to  the  westward,  many  similar  phenomena  were 
observed. 

Shocks  were  also  perceived  in  several  parts  of  France, 
as  at  Bayonnb,  Boubdeaux,  and  Lyons  ;  and  commotions 
of  the  waters  were  observed  at  Anooulesm  s,  Belleville, 
Havre  de  Grace,  &c.  but  not  attended  with  the  remark- 
able circumstances  above  mentioned. 

These  are  the  most  striking  phenomena  with  which  the 
earthquake  of  November  1,  1755,  was  attended  on  the 
surface  of  the  earth.  Those  which  happened  below  ground 
cannot  be  known  but  by  the  changes  observed  in  springs, 
&c.  which  were  in  many  places  very  remarkable. 

At  Tangier,  all  the  fountains  were  dried  up,  so  that 
there  was  no  water  to  be  had  till  night.  A  very  remarka- 
ble change  was  observed  in  the  medicinal  waters  of  Toplitr, 
a  village  in  Bohemia,  famous  for  its  baths.  These  waters 
were  discovered  in  the  year  762 ;  from  which  time  the 
principal  spring  had  constantly  thrown  out  hot  water  in 
the  same  quantity,  and  of  the  same  quality.  On  the  morn- 
ing of  the  earthquake,  between  eleven  and  twelve,  in  the 
forenoon,  thb  principal  spring  cast 'forth  such  a  quantity  of 
•  water,  that  in  the  space  of  half  an  hour  all  the  baths  ran 
over.  About  half  an  hour  before  this  great  increase  of  the 
water,  the  spring  flowed  turbid  and  muddy ;  then,  havii^ 
stopped  entirely  for  a  minute,  it  broke  forth  again  with' 
prodigious  violence,  driving  before  it  a  considerable  quan- 
tity of  reddish  ochre.  Aner  this,  it  became  clear,  and 
flowed  as  pure  as  before.  It  still  continued  to  do  so^  but 
the  water  was  in  greater  quantity,  and  hotter,  than  before 
the  earthquake  At  Angoulesmc.  in  France,  a  subterra- 
neous noise,  tike  thunder,  was  heard^  and  presently  after, 

Digitized  by  Google 


16i  KARTHQUAKCiS  IN  SIGILY, 

theshipioiikintbe  wateraslowasthemaiiMhatiif.  Tlie 
Icad.sBowed  a  great  depth  of  water,  aad  the  line  was 
tinged  of  a  jdlow  eokmr,  and  smelt  of  sidpfaur.  The 
shMk  lasted  aboot  ten  minntes;  but  they  fdt  smaller  ones 
fo  the  $ paoe  of  twenty^oar  hoanu.i 

xAJnnoDAsna  m  stcnuT,  and  in  thb  two 

GALABUAi. 

Thbsi  Earthquakes  began  on  the  5th  of  February,  178S, 
aad  continued  until  the  latter  end  of  the  May  following, 
doing  infinite  damage,  and  ezhibitjog  at  Messina,  in  the 
partsof  Sicily  neuest  to  the  Continent,  and  in  the  two 
Calabrias,  a  variety  of  phenomena.  The  part  ot  the  Ca- 
labrian  provinces  most  affected  by  this  heavy  calamity,  lies 
between  the  thirty-eighth  and  tbLrtyHsiatfard^^rees  of  lati- 
tude, being  the  extreme  point  of  the  Continent ;  and  the 
greatest  force  of  the  earthquakes  was  exerted  at  the  foot 
of  the  particular  mountains  of  the  Appenines,  named 
Monte  Deio,  Monte  Sacro,  and  Monle  Caulone,  extending 
westward  to  the  Tyrrhene  sen*  The  towns,  villages,  and 
fimn-houscs,  nearest  to  these  mountains,  whether  situated 
on  the  hills,  or  in  the  pimns,  were  totally  ruined  by  the  first 
shock,  which  happened  aboutnoon ;  aad  there  the  destruc- 
tion of  lives  was  the  greatest.  The  towns  still  more  re- 
mote, were,  however,  greatly  damafi;ed  by  the  subsequent 
shocks,  particularly  those  of  die  7th,  26th,  and  28th  of 
February,  and  that  of  the  1st  of  Mardi.  The  earth  wi» 
in  a  constant  tremonr,  and  its  motions  were  various,  being 
either  vortical,  or  whirling  round,  horizontal,  or  oscillatory, 
that  is,  by  puhntions  or  beatings,  fnun  the  bottom  upwards. 
This  variety  incresaed  the  apprehensions  of  the  unfortu- 
nate inhabitants,  who  monMUtarily  expected  that  the  earth 
would  open  beneath  their  feet,  and  swallow  them  up.  The 
rains  had  been  continual  and  violent,  often  accompanied  by 
lightning  and  furious  psts  of  wind.  There  were  many 
openings  and  cracks  m  the  earth ;  aad  several  hills  had 
been  lowered,  whileathers  were  quite  level.  In  the  plains, 
the  chasms  were  so  deep,  that  many  roads  were  rendered 
impassable.  Huge  mountains  were  severed,  and  portions 
of  them  driven  into  the  vailieS|  which  were  thus  filled  up. 
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phenomeiia  are  recorded ;  atthe  distance  of  about  three 
miles  from  the  mined  city  orOppido^  in  Upper  Calabria, . 
wasii  luHy  having  a  sandy  and  clayey  soil^  nearly  four  hun« 
dred  feet  in  beighty  and  nearly  nine  hundred  feet  in  cir- 
cumference at  its  basts.  Thb  hill  is  said  to  have  been 
carried  to  the  distance  of  abobt  four  miles  from  the  spot 
ndiere  it  stood,  into  a  plain  called  Campo  di  Ba9umo.  At 
the  same  time,  the  hill  on  which  tlie  city  of  Oppido  stood, 
and  which  extended  about  three  miles,  divided  into  two 
parts :  being  situated  between  two  rivers,  its  ruins  fiUed  up 
the  valley,  and  stopped  their  course,  forming  two  lar^ 
lakes,  which  augmented  daily. 

The  accounts  from  Sicily  were  of  a  most  alarming  na* 
ture.  The  glneatest  part  of  the  fine  city  of  Messina  was 
destroyed  by  the  shock  of  the  5th  of  February,  and  what 
remained  was  greatly  injured  by  the  subsequent  shocks. 
The  quay  in  the  port  had  sunk  considerably,  and  was  in 
some  places  more  than  a  foot  beneath  the  water.  The 
superb  building,  called  the  Palaszata,  which  gave  the  port 
a  more  magnificent  appearance  than  any  other  in  Europe 
could  boast,  wap  entirely  thrown  down ;  and  the  lazaretto 
greatly  damaged.  The  citadel  suffered  little;  but  the 
cathedral  was  destroyed,  and  the  tower  at  the  point  of  the 
entrance  of  the  harbour  much  damaged.  The  wave  which 
had  done  so  much  mischief  at  Scylla,  had  passed  over  the 
point  of  land  at  the  Faro,  and  swept  away  twenty-four 
persons.  The  accounts  from  M elazso,  Patti,  Terra  di  San- 
ta Lucia,  Castro  Reale,  and  from  the  island  of  Lipari, 
were  very  distressing ;  but  the  damages  done  there  by  the 
earthquakes  not  so  considerable  as  at  Messina. 

Sir  William  Hamilton,  from  the  limited  boundaries  of 
these  earthquakes,  was  persuaded  that  they  were  caused 
by  some  great  operation  of  nature,  of  a  volcanic  kind.  To 
ascertain  this,  he  began  his  tour  by  visiting  the  parts  of  the 
coasts  of  the  two  Calabrias  which  had  suffered  most  from 
this  severe  visitation.  He  every  where  came  to  ruined 
towns  and  houses,  the  inhabitants  of  which  were  in  sheds, 
many  of  them  built  on  such  insalubrious  spots,  that  an 
epidemic  had  ensued.  These  unfortunate  people  agreed 
that  every  shock  they  had  felt,  seemed  to  come  with  a 
rumbling  noise  from  the  westward,  beginning  usually  with 
the  horizontal  motion,  and  ending  with  the  vortiqal,  or 
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It  had  been  stated,  in  the  reports  made  to  governmeat, 
that  two  tenements,  named  Macini  and  Vatic^no,  had,  by 
the  effect  of  the  earthquake,  changed  theur  situation.  In 
this  ikct  Sir  William  agrees,  and  he  accounts  for  it  in  the 
following  manner : — They  were  situated  in  a  valley  sur- 
rounded by  high  grounds,  and  the  surface  of  the  earth, 
which  had  been  removed,  had  probably  been  long  under- 
mined by  the  little  rivulets  which  flow  fix>m  the  mountains, 
and  were  in  full  view  on  the  bare  spot  the  tenements  had 
deserted.  He  conjectures  besides,  that,  the  earthquake 
having  opened  some  depositions  of  rain-water  in  the  clayey 
hilb  which  surrounded  the  valley,  the  water,  mixing  with 
the  loose  soil,  and  taking  its  course  suddenly  through  the 
undermined  surface,  had  lifted  it  up,  together  with  the 
large  olive  and  mulberry  trees,  and  a  tmitcbed  cottage, 
floating  the  entire  piece  of  ground,  with  all  its  vegetation, 
about  a  mile  down  the  valley,  where  he  saw  it,  with  most 
of  the  trees  erect.  These  two  tenements  occupied  a  space 
of  ground  about  a  mile  in  length,  and  hall  a  mile  in 
breadth.  There  were  in  the  vicinity  several  deep  cracks 
in  the  earth,  not  one  of  which  was  then  more  than  a  foot 
in  breadth;  but  Sir  William  was  credibly  assured,  that, 
during  the  earthquake,  one  had  opened  wide,  and  had 
swallowed  up  an  ox,  and  nearly  a  hundred  goats.  •  In  this 
valley  he  saw  hollows,  in  the  form  of  inverted  cones,  from 
which  water  and  sand  had  been  ejected  violently  at  the 
time  of  the  earthquakes,  similar  to  those  which  had  beea 
pointed  out  to  him  at  Rosarno.  As  well  at  the  latter  place, 
as  in  every  rained  town  he  visited,  an  interesting  remark 
was  made  to  him,  namely,  that  the  male  dead  were  gene- 
rally found  under  the  ruins,  in  the  attitude  of  struggling^ 
against  the  danger ;  but  that  the  attitude  of  the  females 
was  usually  with  the  hands  clasped  over  the  head,  as  if 
giving  themselves  up  to  despair,  unless  they  had  children 
near  them :  in  this  casQ  they  were  always  found  clasping- 
them  in  their  arms,  or  in  some  atl&tude  which  indicated  their 
anxious  care  to  protect  them.  How  striking  an  instance 
of  maternal  tenderness ! 

Sir  William  travelled  four  days  in  the  plain,  in  the  midst 
of  indescribable  misery.  Such  was  the  force  of  the  first 
shock,  on  the  5th  of  February,  that  the  inhabitants  of  the 
towns  were  buried  in  an  instant  beneath  the  rains  of  their% 
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which  was  probably  a  portion  of  the  plain,  detached  by  an 
earthquake  at  some  former  period  :  it  was  in  height  about 
two  hundred  and  fifty  feet,  and  about  four  hundred  feet  in 
diameter  at  its  basis.  It  was  well  attested.  Sir  William 
observes,  that  this  mountain  travelled  down  the  ravine 
nearly  four  miles,  having  been  put  in  motion  by  the  first 
shock.  The  abundance  of  rain  which  fdl  at  that  time ; 
the  great  weight  of  the  newly-detached  pieces  of  the  plain, 
which  were  heaped  up  at  its  back ;  the  nature  of  its  soil ; 
and  particularly  its  situation  on  a  declivity ;  in  his  opinion 
satisfactorily  account  for  this  phenomenon.  The  Prince  of 
Cariati  showed  him  two  girls,  one  of  the  age  of  about  six- 
teen years,  who  had  remained  eleven  days  without  food 
tinder  the  ruins  of  a  house  in  Oppido ;  and  the  other,  about 
eleven  years  of  age,  who  had  been  under  the  same  cir* 
cumstances  six  days,  but  in  a  very  confined  and  distressing 
posture. 

Sir  William  describes  the  port  of  Messina,  and  the 
town,  in  their  half-ruined  state,  when  viewed  by  moon- 
light, as  strikingly  picturesque.  On  landing,  he  was  as- 
sured by  several  fishermen,  that,  during  the  earthquake  of 
the  5th  of  February,  at  night,  the  sand  near  the  sea  was 
hot,  and  that  in  many  parts  they  saw  fire  issue  from  the 
earth.  This  had  been  often  repeated  to  him  in  the  Cala- 
brian  plain ;  and  the  Idea  he  entertained  was,  that  the  ex- 
halations which  issued  during  the  violent  commotions  of 
the  earth,  were  full  of  electric  fire,  just  as  the  smoke  of 
volcanoes  is  constantly  observed  to  be  during  violent  erup- 
tions ;  for  he  did  not,  during  any  part  of  his  tour,  perceive 
an  indication  of  volcanic  matter  having  issued  from  the 
fissures  of  the  earth.  He  was,  therefore,  cbnvinced  that 
the  whole  damage  had  been  done  by  exhalations  and  va- 
pours only.  In  this  city,  where  they  had  so  long  an  ex* 
perience  of  earthquakes,  he  was  told,  that  all  animals  and 
birds  are,  in  a  greater  or  less  degree,  more  sensible  of  an 
approaching  shock  of  an  earthquake  than  any  human  be- 
ing ;  but  that  geese,  above  all,  were  the  soonest  and  the 
most  alarmed  at  the  approach  of  a  shock :  if  in  the  water, 
they  quit  it  immediately,  and  they  cannot  be  driven  into 
It  for  some  time  after. 

The  force  of  the  earthquakes,  although  very  violent  at 
Messina,  and  at  Re^io  on  the  opposite  side  of  the  strait, 
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bin,  that  oo  iht  fiital  5tfa  of  Febnnry,  and  the  tkree  fisi- 
lowing  days,  the  sea,  at  the  distance  of  ahoiit  a  qoartar  of 
a  mile  froin  that  forOnesa,  roae  and  boiled  in  a  moat  eitni- 
ordinaiy  manner,  and  with  a  horrid  and  ahnning  nojae, 
wiule  the  water  in  the  other  parts  of  the  Faio  was  per- 
jBcatly  cahn.  This  appeared  to  him  to  point  out  exmb- 
ti«iis  uj  LiLi|niuns  from  cracks  at  tlie  bottom  of  the  aea, 
^IJHcb  w^re  probably  made  dnring  tlie  violence  of  the 
drttiquakes ;  and  to  these  phenomena  he  ascribes  a  volca- 
nic origin.  He  thus  attempts  to  explain  the  nature  of  the 
.farmiiiafale  nave  which  was  rq>raented  as  boiling  hat, 
IsMikhyas  iiasbeeaalteady  noticed,  was  so  fatal  to  tlio 
fiiatiiipat*  4>]  >cylla.     ^ 

'^  Slv  WMi&it^  concludes  by  remarking,  that  die  local 
^MH^mk  w  described,  appear  to  have  been  caused 
N  tit  si«  I  of  matter  as  that  which  gave  buth  to  the 

^'i£Mm  tu  fti  isles.  He  conjectures  that  an  opening 
ftihy  \vd\^  I  made  at  the  bottom  of  the  sea,  moat  prob- 
ably btHwetn  Stromboli  and  Upper  Calabria;  for  from 
that  quarter,  it  was  on  all  liands  agreed,  the  subterraneous 
noises  seemed  to  proceed.  He  adds,  that  the  foundation 
of  a  new  island,  or  volcano,  may  have  been  laid,  ahhoogfa 
it  may  be  ages,  which  to  nature  are  but  moments,  before 
it  shall  be  completed,  and  appear  above  the  sorfUce  of  the 
i^ea.  Nstnre  is  ever  active ;  but  her  acts  are  in  general 
carried  on  so  very  slowly,  as  scarcely  to  be  perceptible  to 
the  mortal  view,  or  recorded  in  the  verv  short  space  of 
what  we  call  history,  let  it  be  ever  so  ancient.  It  is  prob- 
able, also,  he  observes,  that  the  whole  of  the  destruction 
he  has  described,  may  have  simply  proceeded  from  the  ex- 
halations of  confined  vapours,  generated  by  the  fermenta- 
tion of  such  minerals  as  produce  volcanoes,  which  would 
escape  where  they  met  with  the  least  resistance,  and  would 
consequently  affect  the  plain  in  a  greater  degree  than  the 
high  and  more  solid  grounds  by  which  it  is  surrounded. 

Count  Francesco  Ippolito,  in  speaking  of  the  bst  great 
ithock  of  the  28th  of  March,  as  it  affected  the  Calabrian 
territory,  is  persuaded  that  it  arose  from  an  internal  fire  hi 
the  bowels  of  the  earth,  as  it  took  place  precisely  in  the 
mountains  which  cross  the  neck  of  the  peninsula,  formed 
by  the  two  rivers,  the  Lameto  and  the  Corace,  the  former 
of  which  fiows  Into  the  Gulf  of  St.  Euphemia,  and  the 
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zarO|  the  water  of  a  well,  which  t>efore  could  not  he  med^ 
on  account  of  its  possessing  a  strong  smell  of  cakinatioD| 
became  potable.  For  a  long  time  l^fore  the  earth  shook, 
the  sea  was  considerably  agitated,  so  as  to  terrify  the  fish- 
ernien,  at  the  same  time  uat  there  was  not  a  breath  of 
wind.  On  the  side  of  Italy,  the  volcanoes  had  not  emit- 
ted any  eruptions  for  a  considerable  time  before;  but  in 
the  same  way  as,  during  the  first  great  shock,  Etna  was  in 
Barnes,  so  Stromboli  emitted  fire  durii^  this  last. 

BABTHaUAKSS  IN  P»D,  &C. 

SouTB  Amkrioa  has  been  at  all  times  very  subject  to 
earthquakes :  and  it  is  remarkable,  that  the  city  of  Lima. 
the  capital  of  Peru,  situated  in  about  twelve  degrees  of 
south  latitude,  although  scarcely  ever  visited  by  tempests, 
and  equally  unacquainted  with  rain  as  with  thunder,  and 
Dghtning,  has  been  singularly  exposed  to  their  fury.  They, 
indeed  happen  so  frequently  there,  that  the  inhabitants  are 
under  continual  apprehensions  of  being,  from  their  sud- 
denness and  violence,  buried  beneath  the  ruins  of  their 
houses.  Still  they  have  their  presages,  one  of  the  principal 
of  which  is  a  rumbling  noise  in  the  bowels  of  the  earth, 
heard  about  a  minute  before  the  shocks  are  felt,  and  seem- 
ing  to  pervade  all  the  subterraneous  adjacent  parts.  This 
is  followed  by  the  dismal  bowlings  of  the  dogs,  who  seem 
to  give  notice  of  the  approaching  danger;  while  the  beasts 
of  burden,  in  their  passage  through  the  streets,  stop  sud- 
denly, as  it  were  by  a  natural  instinct,  and  seek  the  atti- 
tude which  may  best  secure  them  from  falling.  On  these 
portents,  the  terrified  inhabitants  flee  from  their  houses 
into  the  streets,  forming  large  assemblies,  in  the  midst  of 
which  cries  of  children  are  blended  with  the  lamentations 
of  the  females,  whose  agonizing  prayers  to  the  saints 
increase  the  common  fear  and  confusion.  In  a  word, 
the  entire  city  exhibits  a  dreadful  scene  of  consternation 
and  horror. 

Since  the  establishment  of  the  Spaniards  in  Peru,  the 
first  earthquake  in  this  capital  happened  in  1582 ;  but  the 
damage  it  did  was  much  less  considerable  than  that  of 
sonie  of  those  which  succeeded.  Six  years  after  Lima  was 
again  visited  by  an  earthquake,  the  results  of  which  ^ 
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bourii^  country  in  its*  flood.  This,  liowever,  was  not  en- 
tirely effected  ^.the  first  swell  of  the  waves ;  for  the  sea, 
retiring  still  farther,  returned  with  greater  impetuosity,  and 
covered  not  only  the  buildmgs,  but  also  the  lofty  walb  of 
the  fortress :  so  that  what  had  even  escaped  the  first  in- 
ui^dation,  was  totally  overwhelmed  by  these  succeeding 
nountainotts  waves.  Of  twenty-three  ships,  and  vesseb 
of  lisht  burden,  then  in  the  harbour,  nineteen  were  sunk; 
and  the  four  others,  among  which  was  a  frigate,  named  the 
9an  Firmin,  were  carried  by  the  force  of  the  waves  to  a 
coosiderable  distance  up  the  country.  This  terrible  inun- 
dation  extended,  as  well  as  the  earthquake,  to  other  parts 
of  the  coast,  and  several  towns  underwent  tlie  fate  of  Lima. 
The  number  of  persons  who  perished  in  that  capital,  with» 
in  two  days' after  the  earthquake  commenced,  on  an  esti* 
mate  of  the  bodies  found,  amounted  to  thirteen  hundred, 
beside  the  wounded  and  maimed,  many  of  whom  survived 
their  tortures  but  a  short  time. 

The  earthquake  of  Jamaica,  in  1692,  was  one  of  the 
most  dreadful  history  has  Inul  to  recmtl.  In  the  space  of 
two  minutes  it  destroyed  the  town  of  Port  Royal,  and  sunk 
the  houses  in  a  gulph  forty  fathoms  deep.  It  was  attended 
with  a  hollow  rumbling  noise,  like  that  of  thunder.  la 
less  than  a  minute,  the  greater  part  of  the  houses,  on  one 
side  of  the  streets,  were,  with  th«r  inhabitants,  sunk  be- 
neath the  water,  while  those  on  the  other  side  were  thrown 
into  heaps,  the  sandy  soil  on  which  they  were  built  rising 
like  the  waves  of  the  sea,  and  suddenly  overthrowing 
them  oq.  its  subsidence.  The  water  of  the  wells  was  dis- 
charged with  a  most  vehement  agitalion ;  and  the  sea  was 
equally  turbulent,  burstiM  its  mounds,  and  deluging  what- 
ever came  in  its  way.  The  fissures, in  the  earth  were  in 
some  places  so  great,  that  one  of  the  streets  appeared  of 
more  than  twice  its  original  breadth.  In  many  places  the 
earth  opened  and  closed  again ;  and  this  agitation  contii^ 
ued  for  a  considerable  time.  Several  hundreds  of  these 
openings  were  to  be  seen  at  the  same  moment :  in  some  of 
them  the  wretched  inhabitants  were  sifallowed  up;  while 
in  others,  the'eurth  suddenly  closing,  caught  them  by  the 
middle,  and  thus  crushed  them  to  death.  Other  openings, 
still  more  dreadful,  swallowed  up  entire  streets;  while 
others*  again,  sponted  up  cataracts  of  water,  drowning 
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pfoceMMB;  mad  many  ctmrches,  and  the  principal  barracks 
at  Caraccas,  being  thrown  dofm,  there  was  a  considerable 
number  of  sdiiHers  iLiHed^  and  many  titousand  persons 
crushed  under  tlieir  ruins.  The  arms  and  ammunition  des« 
ttMed  for  the  defence  of  the  country  were  buried  in  a  simi- 
lar manner;  and  what  was  worse,  an  unconquerable  ene- 
my lo  the  independence  of  Venezuela  seemed  to  raise  its 
head  Ikora  among  the  ruins— that  religions  prejudice  which 
the  eartliquake  inspired. 

In  an  era  less  remarkable,  a  mere  convulsion  of  nature 
would  have  had  no  influence  on  a  new  government;  but, 
notwithstanding  the  prosperity  Venezuela  then  enjoyed,  the 
seeds  of  discontent  had  fallen  on  one  class  of  the  communi- 
ty. The  principles  which  formed  the  basis  of  the  new 
constitution  were  democratical,  and  it  had  been  necessary 
to  deprive  the  dergy  of  seme  of  their  privileges,  which  of 
course  created  enmity  in  their  minds  to  the  present  govern- 
ment Immediately  after  the  earthquake,  the  priests  pro- 
Chimed,  that  the  Almighty  condemned  the  revolution: 
they  denounced  his  wrath  on  all  who  favoured  it ;  and  a 
counter-revdutton,  attended  by  great  bloodshed,  was  \\fe 
unhappy  consequence. 


CONNEXION  OF  EARTHQUAKES  WITH 
VOLCANOES. 

ISLAND  or  JAVA. 

Tim  connexion  of  earthquakes  with  volcanoes  has  been 
alraady  noticed;  and  a  remarkable  instance  of  an  occur. 
rence  of  this  nature  is  recorded  in  Ruffles^  History  of  Java. 
Fanandayang  was  formerly  one  of  the  largest  volcanoes  in 
that  island  5  but  in  the  month  of  August,  1772,  the  great- 
est part  of  it  was,  after  a  short  but  severe  combustion, 
swallowed  up  by  a  dreadful  convulsion  of  the  earth.  This 
event  was  preceded  by  an  uncommonly  himinous  cloud, 
by  which  the  mountain  was  completely  enveloped,  and 
which  so  terrified  the  inhabitants  dwelling  at  the  foot  and 
on  iu  declivities,  that  they  betook  themselves  to  flight. 
Before  they  could  all  save  themselves,  fcpwever,  the  moun- 
^n  b^an  to  give  way,  and  the  greater  part  of  it  actually 
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from  the  progress  of  vegetation,  and  from  the  depth  of 
black  moiud  which  covers  its  sides,  its  interior  has  contio- 
iied  in  a  state  of  unintermpted  activity.  Its  crater  Is  lar]ge, 
and  has,  in  general,  the  shape  of  a  funnel,  but  with  its 
fida  very  irregolar :  the  brim,  or  margin,  which  bounds 
it  at  the  top,  has  also  different  degrees  of  elevation,  rising 
and  descending  along  the  whole  course  of  its  circilnifer- 
ence.  This  may  be  estimated  at  a  mile  and  half;  and  the 
perpendicular  depth  on  the  south-side,  where  it  is  very 
steep,  is  at  least  two  hundred  and  fifty  feet:  towards  the 
west  it  rises  coosiderablv  higher.  The  bottom  of  the  crater 
has  a  diameter  of  nine  hundred  feet,  but  is  not  regular  in 
its  form^  which  depends  on  the  meeting  of  the  sides  below. 

Near  the  centre  it  contains  an  irregular  oval  lalce,  or 
collection  of  water,  the  greatest  diameter  of  which  is 
uearly  three  hundred  feet.  The  water  being  white,  it 
exhibits  the  appearance  of  a  lake  of  milk,  boiling  with  a 
perpetual  discharge  of  large  babbles,  occasioned  by  the 
development  of  fixed  air.  Towards  its  eastern  extremity 
are  the  remaining  outlets  of  the  subterraneous  fites^  con- 
sisting  of  several  apertures,  from  which  an  uninterrupted 
discharge  of  sulphureous  vapours  takes  place.  These  va- 
pours rush  out  with  an  incredible  force,  with  violent  sobter* 
raneous  noises,  resembling  the  boiling  of  an  immense  caul« 
dron  in  the  bowels  of  the  mountain.  When  at  the  bottom, 
the  force  of  the  impression  made  on  the  spectator  by  this 
grand  and  terrific  scene,  is  increased  by  the  recollection 
of  the  dangers  he  had  to  encounter  in  the  descent;  while 
the  extent  of  the  crater,  and  the  remains  of  the  former  ex- 
plosions, afford  an  indescribable  enjoyment,  and  Ifill  bis 
mind  with  the  most  awful  satisfaction. 

The  explosions  of  mud,  called  by  the  native»57e<2r^,  are 
a  great  curiosity.  This  volcanic  phenomenon  is  in  the 
centre  of  a  limestone  district,  and  is  first  discovered,  on 
approaching  it  from  a  distance,  by  a  large  volume  of 
smoke,  which  rises  and  disappears  at  intervals  of  a  few 
seconds,  and  resembles  the  vapours  arising  from  a  violent 
surf.  A  dull  noise,  like  that  of  thunder,  is  at  the  same 
time  heard;  and  on  a  nearer  approach,  when  the  vision 
is  no  longer  impeded  by  the  smoke,  a  large  hemispheri<^l 
mass  is  observed,  consisting  of  black  earth,  mixed  whh 
water,  about  sixteen  feet  in  diameter,  rising  up  to  the 
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in  an  atmosphere,  the  ^  palpable"  density  of  which  it  wks, 
uuabte  to  penetrate ;  showers,  of  ashes  covered  the  houses, 
the  streets,  and  the  fields,  to  the  depth  of  several  inches ; 
and,  amid  this  darkness,  explosions  were  lieard  at  inter- 
vals, like  the  report  of  artillery,  or  the  npise  of  distant 
thunder.  Every  one  conceived,  that  the  effects  ezperieo- 
ced  might  be  caused  by  eruptions  of  some  of  the  numerous 
volcanoes  on  the  island ;  but  no  one  could  have  conjectn- 
red,  that  the  shower  of  ashes  which  darkened  the  air,  and 
covered  the  ground  of  the  eastern  district  of  Java,  could 
have  proceeded  from  a  mountain  in  Sumbawa,  at  the  dis- 
tance of  several  hundred  miles. 

The  first  explosions  were  heard  at  Java,  on  the  evening 
of  the  5th  of  April,  and  continued  until  the  following  day^ 
when  the  sun  became  obscured,  and  appeared  to  be  env«* 
oped  in  a  fog.  The  wi»ther  was  sultry ;  the  atmosphere 
cme ;  and  the  pressure  of  the  latter,  added  to  the  general 
stillness,  seemed  to  forebode  an  earthquake.  This  lasted 
for  several  days,  the  explosions  contimiin|[,  but  not^  with 
so  much  violence  as  at  first.  On  the  evening  of  the  iotk^ 
the  eruptions,  however,  were*  more  loud  and  more  fre- 
quent ;  ashes  fi*ll  in  abundance ;  the  sun  was  nearly  obscu- 
red ;  and  in  several  parts  of  the  island  a  TamvLOHS  no* 
TiON  OF  THE  BAXTH  was  felt.  On  the  following  day,  the 
explosions  were  so  tremendous  as  to  shake  the  houses  per* 
ceptibly  in  the  more  eastern  districts. 

In  the  bland  of  Sumbawa  itself,  there  was  a  great  Ion 
of  lives,  and  the  surviving  inhabitants  were  reduced  to  ex- 
treme misery.  It  appears  from  the  account  of  the  Rajah^ 
who  was  a  spectator  of  the  eruption,  that  on  the  evening 
of  the  10th  of  April,  three  distinct  columns  of  flame,  all 
apparently  within  the  verge  of  the  crater  of  the  JPomboro 
mountain,  burst  forth,  and,  after  ascending  separately  to 
a  very  great  height,  united  tlieir  tops  in  the  air.  The 
whole  of  the  mountain  now  appeared  like  a  body  of  liquid 
fire,  extending  it^lf  in  every  direction.  Stones  and  ashes 
were  precipitated;  and  a  whirlwind  ensued,  which  blew 
down  the  greater  paii  of  the  houses  in  an  adjoining  village. 
It  tore  up  by  the  roots  the  largest  trees,  and  carried  them 
iuto  the  air,  together  with  meja,  horses,  cattle,  and  whatev- 
er came  within  its  iofluc*iice.  The  sea  rose  nearly  twd^^ 
feet  higher  than  u8ual,^Hi  phenomenon  commonly  attend- 
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deeply  they  are  fixed  in  the  strand,  has  sever  yet  been  as- 
certained. - 

This  grand  arrangement  extends  nearly  two  hundred 
yards,  as  it  is  visible  at  low  water ;  but  how  far  beyond  is 
uncertain :  from  its  declining  appearance,  however,  at  low 
water,  it  is  probable  that  it  does  not  reach  beneath  the 
water  to  a  dutance  equal  to  that  which  is  seen  above.    The 
breadth  of  the  principal  causeway,  which  runs  out  in  one 
continued  range  of  columns,  is  in  general  from  twenty  to 
thirty  feet :  in  some  parts  it  may,  for  a  short  distance,  be 
■early  forty.    From  this  account  are  excluded  the  brolcen 
and  scattered  pieces  of  the  same  kind  of  construction, 
which  are  detached  from  the  sides  of  the  grand  causeway, 
as  they  do  not  appear  to  have  ever  been  contiguous  to  the 
principal  arrangement,  although  they  have  been  frequently 
comprehended  in  tha.widlh,  which  has  led  to  such  wild 
and  dissimilar  representations  of  this  causeway,  in  the  dif* 
ferent  accounts  that  have  been  given.     Its  highest  part  is 
the  narrowest,  at  the  very  spot  of  the  impending  cltiT, 
whence  the  whole  projects ;  and  there,  4br  about  the  sama 
space  in  length,  its  width  is  not  more  than  from  twelve  to 
fifteen  feet.     The  columns  of  this  narrow  part  incline  from 
a  perpendicular  a  little  to  the  westward,  aiiU  form  a  slope 
on  their  tops,  by  the  unequal  height  of  their  sides ;  and  in 
this  way  a  gradual  ascent  Is  made  at  the  foot  of  the  cliff, 
from  the  head  of  one  column  to  the  next  above,  to  the  top 
of  the  great  causeway,  which,  at  the  distance  of  about 
eighteen  feet  from  the  clifl*,  obtains '  a  perpendicular  posi- 
tiou,  and  lowering  from  its  general  height,  widens  to  be* 
tween  twenty  and  thirty  feet,  being  for  nearly  three  fairn- 
dred  feet  always  above  the  water.     The  tops  of  the  col- 
umns being,  throughout  this  length,  nearly  of  an  equal 
height,  form  a  grand  and  singular  parade,*  which  may  be 
walked  on,  somewhat  inclining  to  the  water's  edge.     But 
from  the  high  water  mark,  as  it  is  perpetually  washed  by 
the  beating  surges,  on  every  return  of  the  tide,  the  plat- 
form lowers  cdnslderably,  becoming  more  and  more  une- 
ven, so  as  not  to  be  walked  on  but  with  the  greatest  care. 
At  the  distance  of  a  hundred  and  fifty  yards  from  the  di&, 
it  turns  a  liltle  to  the  east,  for  the  space  of  twenty  or  thirty 
yards,  and  then  sinks  into  the  sea.    The  figure  of  these 
columns  is^  with  few  e^Lcepfijons,  pentagonal,  or  compfiaeA 
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sign,  except  in  the  form  of  the  joint,  which  is  invariably 
by  an  articulation  of  the  convex  into  the  concave  of  tfaie 
piece  next  above  or  below  it :  nor  are  there  traces  of  a 
finishing  in  any  part,  whether  in  the  height,  length,  or 
breadth.  If  there  be  particular  instances  4n  whKh  the 
columns  above  water  have  a  smooth  top,  others  near  them, 
of  an  equal  height,  are  more  or  less  convex  or  concave, 
which  shows  them  to  have  been  joined  to  pieces  that  have 
been  washed  away,  or  by  other  means  taken  off.  It  can* 
not  be  doubted  but  that  those  parts  which  are  constantly 
above  water  have  gradually  become  more  and  more  even, 
at  the  same  time  that  tbe  remaining  surfaces  of  the  joints 
must  necessarily  have  been  worn  smoother,  by  the  constant 
action  of  the  air,  and  by  the  friction  in  wall&ing  over  them, 
than  where  tbe  sea,  at  every  tide,  beats  on  the  causeway, 
continually  removiqg  some  of  the  upper  stones,  and  ex- 
posing  fresh  joints.  All  the  exterior  columns,  which  have 
two  or  three  sides  exposed  se  view,  preserve  their  diame- 
ters from  top  to  bottom,  it  may  be  inferred,  that  such  is 
also  the  case  with  the  interior  oolumiisy  the  t^s  of  which 
alone  are  visible. 

Notwithstanding  the  general  dissimilitude  of  the  co- 
lumns, relatively  to  their  figure  and  diameter,  they  are  so 
arranged  and  combined  at  all  the  points,  that  a  knife  can 
scarcelv  be  introduced  between  them,  either  at  tlie  sides 
or  angles.  It  is  most  interesting  to  examine  the  close  con- 
texture and  nice  insertion  of  the  infinite  variety  of  forms 
exhibited  on  the  surface  of  this  grand  parade.  From  the 
great  dissimilarity  of  the  figures  of  the  columns,  the  spec- 
tator would  be  led  to  believe  the  causeway  a  work  of  hu- 
man art,  were  it  not,  on  the  other  hand,  inconceivable 
that  the  genius  or  invention  of  man  should  construct  and 
combine  such  an  infinite  number  of  columns,  which  should 
have  a  general  apparent  likeness,  and  still  be  so  universally 
dissimilar  in  their  figure,  as  that  on  the  minutest  examina- 
tion, not  two  in  ten  or  twenty  thousand  should  be  found 
having  their  angles  and  sides  equal  among  themselves^  or 
those  of  one  column  to  those  of  another.  As  there  is  an 
infinite  variety  in  the  configuration  of  the  several  parts,  so 
are  there  not  any  traces  of  regularity  or  design  in  the  Out- 
lines of  this  curious  phenomenon  :  including  the  broken  or 
deuched  pieces  of  a  similar  structure,  they  are  extremely 
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lift  BASALTIC  WONDERS. 

gigaDtie  cdomns  lies  a  wild  waste  of  natural  ruins  of  aa 
enomious  size,  which,  in  the  course  of  successive  ages,  have 
been  tumbled  down  from  their  foundations  by  storms,  os 
some  more  powerful  operations  of  nature.  These  massive 
bodies  have  occasimially  withstood  the  shock  of  their  fail, 
and  often  lie  in  groups,  and  clumps  of  pillars,  resembling 
artificial  ruins,  aud  forming  a  veiy  novel  and  striking  haS' 
•oape. 

Many  of  these  pillars  lie  to  the  east,  in  the  very  bottom 
of  the  bay,  at  tfae  distance  of  about  ooe^third  of  a  mile 
from  the  causeway.  There  the  earth  has  evidently  fallen 
away  from  them  upon  the  strand,  and  exhibits  a  verycurt> 
ous  arrangement  of  pentagonal  columns,  in  a  perpendicular 
position,  apparently  supporting  a  cliff  of  different  strata  of 
earth,  day,  rock,  &c.  to  the  height  of  a  hundred  and  fifty 
feet.  Some  ot  these  eohimns  are  from  thirty  to  forty  feet 
high,  from  the  top  of  the  doping  bank  beneath  them;^ 
and  being  longer  in  the  middle  of  the  arrangement, 
*  shortening  on  either  of  tlie  sides,  hava  obtained  the  appel* 
lation  of  arganSf  from  a  rude  likeness  in  this  particQlar  to 
the  exterior  or  frontal  tubes  of  that  instrument.  As  there 
are  few  broken  pieces  on  the  strand,  near  this  assemblage 
of  columns,  it  is  probable  that  the  outside  range,  as  it  now 
appears,  is  in  reality  the  ori^nal  exterior  line  towards  the 
sea;  but  how  far  these  columns  extend  internally  into  the 
bowels  of  the  incumbent  cliff  b  unknown.  The  very 
substance,  indeed,  of  that  part  of  the  cliff  which  projects 
to  a  point,  between  th^two  bays  on  the  east  and  west  of 
the  causeway,  seems  composed  of  similar  materials;  Ant, 
besides  the  many  pieces  which  are  seen  on  the  sides  of  the 
cliff,  as  it  winds  to  the  bottom  of  the  bays,  particularly  oo 
the  eastern  side,  there  is  at  the  very  point  of  the  cliff,  and 
iust  above  the  narrow  and  highest  part  of  the  causeway,  a 
long  collection  of  them,  thje  beacb  or  summits  of  which 
just  appearing  without  the  sloping  bank,  make  it  evident 
that  they  lie  in  a  sleeping  position,  and  about  half-way  be- 
tween the  perpendicular  and  horisontal.  The  heads  of 
these  columns  are  likewise  of  mixed  surfaces,  convex  and 
concave;  and  they  evidently  appear  to  have  been  removed 
from  their  original  upright  position,  to  the  inclining  or 
oblique  one  they  have  now  assumed,  by  the  sinking  or  fall- 
ihg  of  the  cliff.  ^ 
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siderable  size  when  compared  irith  the  height  of  those  of 
the  Giant's  Causeway.  The  columns  of  the  Venetiaa 
groupes  display,  however,  all  the  varieties  of  prismatic 
iforms,  which  are  observable  in  those  of  the  latter,  and  other 
similar  jmUips.  They  are  usually  4^ five,  six  or  sevea  sides ; 
kvt  the  hexogoaal  form  seems  chiefly  to  prevail. 

The  texture  and  (juality  of  these  columns  are  not  less 
difievent  than  their  forms.    Those  of  the  Monte  del  Din* 
volo  present  a  smooth  surface,  and,  when  broken,  appear 
vHthiii  of  a  dark  iron-grey  coloor,  manifesting  also  a  very 
solid  and  uniform  texture ;  in  which  characters  they  cor* 
respond  with  the  columns  of  the  Giant's  Causeway,  and 
those  of  most  other  basaltic  groups.    But  the  columns  of 
Monte  Rosso  are  in  these  respects  very  different,  they  hav- 
ing not  only  a  vciy  rough,  and  sometimes  knotty,  surface, 
but  displaying  likewise,  when  broken,  a  variegated  colour  * 
and    unequal  texture  of  pftfts«      They  are  oommonfy 
speckled,  more  or  less  distinctly,  and  resemble  an  inferior 
sort  of  granite,  of  which  Monte  Rosso  is  itself  formed, 
and  which  serves  as  a  base  to  the  range  of  columns  in 
question.    It  is,  in  general,  not  quite  so  hard  as  the  Alpine 
and  Oriental  granites,  and  is  sometimes  even  ({|||g[|e^  This 
species  of  granite  abounds  in  ^ugu^here  large  tl-acts  of 
It  are  to  be  seen  in  the  ^Ijoinin^pSJmces  of  Auvergne, 
Vtvare«,and  Lionnois.    But  it  is  still  more  common  in 
Italy,  seeing  that,  besides  Monte  Rosso,  the  bulk  of  the 
£uganean  hills,  of  which  that  is  a  part,  principally  coup 
sists  of  it;  and  these  hills  occupy  a  con«derable  tract  in 
the  plains  of  Lombardy.    It  is  alsotommon  in  the  Roman 
and  Tuscan  States;  and  of  this  substance  the  mountain 
dose  to  Yiterbo,  on  the  road  to  Rome,  is  entirely  composed. 
The  columns  of  Monte  Rosso  appear,^liere(bre,  of  a  dif- 
ferent character  from  any  hitherto  described  by  mineral- 
ogists, who  mention  those  only  of  an  uniform  colour  and, 
texture.    But  the  great  singularity  here  is,  that  such  a 
range  of  prismatic  columns  should  be  found,  bedded  as  H 
were,  in  a  mass  of  granite,  and  composed  nearly  of  the 
same  substance.    An  instance  of  this  kind,  relative  to  any 
other  causeway,  is  not  recorded ;  and  this  circunntance 
seems  to  render  that  of  Monte  Rosso,  in  one  respect  at 
least,  more  curious  and  singular  than  the  celebrated  Giant's 
Cainewe^  is  known  to  be,  from  the  regular  articulation  of 
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NATURAL  SRIDOES  OF  ICONONZO. 
[See  Wi/e,  JVb.  S4.] 

Amid  the  majesUe  and  varied  sectiery  of  the  Cordilleras 
of  South  America^  that  of  their  vMevs  mo«t  forcibly  strikes 
the  ims^natioB  of  European  travellers.  Their  enormotit 
height  is  not  discoverable  but  at  a  coosidofable  distance, 
and  while  the  spectator  is  on  one  of  those  plains  which 
extend  from  the  sea-cOasts  to  the  foot  of  the  central  chain. 
The  flats,  or  table  lands,  which  surround  the  sne\i^<lad 
summits  of  the  mouBtains,  are  themselves,  for  the  greater 
part,  of  an  elevation  of  from  seven  to  nine  thousami  feet, 
nearly  a  mile  and  three  quarters,  above  the  level  of  the 
sea.  This  circumstance  diminishes,  to  a  certain  degreCf 
the  impression  of  greatness  produced  by  the  colossal  mass* 
es  of  Chimborazo,  Cotopaxi,  and  Antisana/  whe^.  seen 
from  the  flats  of  Riobamba,  or  from  those  of  Quito.  It  is 
not,,  however,  with  the  valleys  as  with  the  mountains : 
deeper  and  narrower  than  those  of  the  Alps  and  the  Pyre« 
nees,  the  valleys  of  the  Cordilleras  present  situations  still 
more  wild  than  these,  and  more  adapted  to  fill  tlie  soul 
with  admiration  and  with  terror.  Fissures  and  chasms 
present  themselves,  having  their  bottoms  and  sides  orna- 
mented with  a  vigorous  vegetation,  and  of  such  a  depth, 
that  Vesuvhis  and  the  Pny-de^Dome  might  be  placed  with- 
in several  of  them,  and  not  show  their  summits  above  tlie 
edge  of  the  neighbouring  mountains.  In  passing  along  the 
back  of  the  Andes,  from  Pasto  to  ViHa  d'Ibam,  and  in 
descending  the  Loxa  towards  the  banks  of  the  river  of  the 
Amazons,  the  traveller  reaches  the  celebrated  fissures  of 
Chota  and  Cutaco,  the  former  of  which  is  nearly  a  mHe, 
and  the  latter  upwards  of  three-quarters  of  a  mile,  in  per- 
pendicular depth.  To  give  a  more  complete  idea  of  die 
grandeur  of  these  geological  phenomena,  it  should  be  ob- 
served, that  the  bottoms  of  these  fissures  are  by  one-fourth 
only,  less  elevated  above  the  level  of  the  sea,  than  the  pas- 
sages of  St.  Gothard  and  Mount  Cenis. 

The  valley  of  Icononzo,  or  of  Pandi,  is  less  remarkable 
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in  ii*TI  KNL  BHinr.t.-. 

imf  ii^UUdET  ^lEBC  uiiiuntiii  Di.  TJie  ud 
itnuDlLiiii  lit  ltiii»  L^unrt^iAt:  btii  tfnu^d  lliFrt  rDrnn 
w^aah  nrtVpftU  ji  ^msb^Ajfr^;  fmmni  one  |:i;^rl  isflbe  1 
oiher^  T\\n  aurpriHiiTj;  (iniijriiil  rtl  ki  In  f<jrty-i 
li-'Ul^tb,  fffftym  widdtj  4n4  eipUt  Itui  iii  ihVt 
H'linlrE.  Bv  I'lpi'rlLLitraESi  rar^lully  niude  on 
lK>dji'«,  lt»  lipiE^ki  aliouLr  thf  bv^-i  ul'  ilie  ifait: 
irDl,  Lui^  hcKQ  lucerl^iiml  111  ix  attauf  |hrw.  i 
iw?nly  Can.  TSjp  dcfilh  af  Lbc  lorri'Dl  at  ihie  i 
,.r  iliE  wtttt,  niny  In^i'st^niillcLL  ul  iri'ttly  ftrl. 
nnS  of  iJlB  VJillfy  cij'  lunnflirfiii-f  i«'f  llif  scewiilj^  i 
liAv^  turinHl a  Itijcc  nl'  nHiUt  wSlJf  li  B^lcnJa 
lading  Id  lltl^  tnt  liilLlral  brUlj^tf. 

At  die  dlitAllte  ^  slll^  kri  bvl'^w  b  uitriiili 
i|[i.'  Efav^lkTl^  cenduttfd  by  a  pii^i  iJHcfnili' 
>~J>;h  nf  ilic  I'li^JED.  Thr??  CBVmiUU^  [iia.uei  c 
lulldQ  lara  vurh  ^utitiian;  (ts  ciyihle  ibejii  mt 
^lippon  tiimli  Dthnr.  Tbc  oac  tq  tha  CCDlTF  JiQ 
a(  t\K  v;]LiU> — ID  actidmt  wbbih  nmy  h^^'ie  t 
tkii  aalTtn^  or  thit  ipoHi  Ad  Idtfa  ur^lkreVjfid  IDtli 
wu  liitki^uy^U  liJ  the  jin^ple  nf  ih^  ni?F  vrarldi 
itj  ibf  lintjtiit  iiiliAbltuHlii  of  Bsypt-  It  li  uu 
llkfr  llititt  ^hurlLaiisuf  rock  hi^vc  befd  pfuje 
dJMuici^.  UT  urt  ih<*rc]y  Lb<r  fmgitl^nir  Of  in 
lta>b«rLh  u^Mni^i'd  till  iIk-  f^uIh,  llMt  whlrik  wi 
ViBitUji  r  iij  I'St!  u |tpf  r  iiuEUrui  I  wni^'.  ■  Tbw  liw 
rv  reui:ltri<tl  '^tFD.balile  by  an  aiudu^ijus  ftfCldcct 
tD  iiiE  ^Jmluduiini  at  Rduji?^  wii^rr  l\Ktt  nr*  *ei 
iholr  fJiSK'n^  9V!VAu!  aEaues  wbkb  wcn^  arm 
\lc«ii:eii1I,  btiniu^t?  Ill  rullmj;  tbe:'>  lUipp^lieii  1u  I^e 
icntl*  m(i\l  vilitM  4t:C(PUfll  tuiturMl  br'nl^  1*  ai 
utiflut  twefHy-tlve  tbfi  iUi  cviiv  dirertiiiD,  |hi 
ihc  ftyt  mtCiktH  lilt:  buKMtu  pf  the  abyas. 
riVEimni.  tft  IBP  iirt'>  »  dmi  t:a?t;n],  wbt-dCt 
stiutid  prtK^tcb,  Sumcd  l»y  l^  rj-m  (jf  an  ii) 
lurua]  birdi  ^b'teh  inbabiL  itl^  clliaaa,  Knd  * 
i-mUt  nj&v  bf  1aL<^n  Tor  HaiiE-  ban  qjT  b  jiiquc 
•fell  luiawn  in  ih*  «|uinDclihJ  I^HL  Thej 
P<-M:<?kvr44  by  tbe  lwL^>  of  tigbt#d  bmuti,  tb^ 
r^biutit  i.>  ILluEniralp  iu  »bdet  i  mtiJ  itiMBaiuU 
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irAi«i-  Thtir  jiJumnoffl'  n  uuiEbrmly  tif  »  Urawn  ^rty  ca- 
iQur^  UBr.i  M,  Utunbdldl^  I'fitin  w4lo^  o^counL  tliLfiC  pnr- 

■oiv,  with  ihe  ^i'fS  t'f  Jin  ovtl^  Kud  n  run  til  ll*;iJ*<  C  In  ac- 
inuDL  uf  till.''  iitpiii  q(  iht  vaUi'^i  il  vna  'unpn±^hW  14  dl* 
inpn  3  -DCW  r'vpw  nf  rbrm^ 

I.Hl'f  a  ini[^-  fli  CDni'fMniuiJ^  his  dcwpffilUipi  t^f  tll^ni,  M. 
i  riij]ilni](j|  nofMniil  *f L-?rji]  i.\t\nT  ral^ml  hykt^c^f  aaianji 

\ifMCh  Is  iinil  ai'  Ci'iiar-crLTfcj  jfi  V(n*JJiii1-     n  iji  flP  arrl]  of 

liiitn  u('  ThT'H  hui]r!r[<Ll  aibJ  Twrnly  liv-t  TiJ^nve  tho  JeveI  dI 
lie  water  ai  ihf  c^a:\L.  t\p  coo^iden  thu,  m  t/ruU  U  f (k 
ijirriTirf'  r^fi'FirlJF,  mlh'd  RiiroJ^hua,  wkirli  is  mi  ibc  tltitJiw 
i\^'iil  l[l^  fi'Lir^jlH  rilic  mmBUniiu  □rC^bwJJb^a,  LoELc^uulh 
Vn^ri'i^UI  pr^'!<itKe  ^  Loa   Paittm^    ing^ctlicr  with   the 

ca,  ui  ih- \\c.c  \  a.jM.i  kXtic  pprK^ntt'kl  nicfc  n^siT  <. iriandiDJaj 

ji]]j>qDra,nra,  wliirk  Lutl'  vitub  rf^nj^  kl^inirc  (ti  the  naUiral 
EirMlitT?^  p(  Xi^tifionfu ',  hoi  ki:  duuhlx  wbcitiETt  in  huj  <]iiKC 

tJeubil  >i:'rr4i'iii«^in?Di  iu  E;^tr4i^i^'iJljiaTy  ii4  (but  iif  E]irr«  nuipi- 

Thi^  N^hL^i'Tiil  lErikii^c  is  dticritferi  \ty  .iifr-  J(?fftFa]n«  Enlr 

ij'  tite  prcukclmfc  n<  nnhirif,  J]  «  na  tlic  ny^'al  qf  H  Sii^'» 
(rlikb  wrui*  to  have  \i<^n  iitnvm  itirouii^  Jtslnnetli  I"*' 
wptF  trrPRf  coDt'UlMiin.  It  il  la  Fk-IeIii  ti¥n  tuttnlTiii'  aiio 
Utiruen  feet,  alMwtt  /iriy  £c«t  En  taindik  jH  t.1i+-  butrnnt^  onjl 
ji  iIk  HipeJior  pan  4biiut  uiiirty  fpel,  Th*-  pa^'if;';  "^^r 
>!  b  nhfiin  si%rv|«i  itiwidlh,  and  tl»^  tUlfWlu*^  ■>»  ^^ 
□WIS  al  Iftir  Riuunitor  |Jw  Ifcb  nbiiUl  'ix'i'  ^"^"^^  .  "^  '^^ 
^.p«  oC  dii,  l^ict«n  Ti  tfinttUutf.E  ^.y  o  ^?;' ;''*',  J 

^bNii  aJlonl*  ifTDPrth  in  mtiftj  Eur^«  "*'*^-      ^  "^  ^^"^ 
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whh  the  hill  od  both  tides,  is  a  solid  rock  of  liiiie-«toBe« 
The  arch  apfuroaches  the  the  semi-ellipcical  form ;  but  the 
larger  axis  of  the  ellipsis,  which  woold  be  the  cord  of  the 
arch,  is  many  times  longer  than  its  transverse.  Although 
the  sides  of  this  bridge  are  provided  in  some  parts  with  a 
parapet  of  fixed  rocks,  yet  few  persons  have  sufficient 
resolution  to  walk  to  them,  and  look  over  into  tlie  abyss* 
The  passenger  involuntarily  falls  on  hb  hands,  creeps  to 
the  parapet,  and  peeps  over  it.  Looking  down  from  this 
height,  for  the  space  of  a  minute,  occasions  a  violent  head- 
ache. If  the  view  from  above  be  so  exquisitely  painful  as 
not  long  to  be  borne,  that  from  beneath  is  delightful  in  the 
extreme*  It  is  impossible  for  the  emotions  arising  from 
the  sublime  to  be  felt  in  a  greater  degree  than  at  this  spot. 
The  rapture  of  the  spectator  cannot  be  described,  wbea 
he  surveys  an  arch  ac  once  so  beautiful,  so  elevated,  and  so 
light,  springing  up,  as  it  were,  to  heaven ! 

This  grand  natui:al  bildge'  is  in  the  county  of  Rock* 
bridge,  to  which  it  has  given  name,  and  affords  a  public 
and  commodious  passage  over  a  valley,  which  cannot  be 
crossed  elsewhere  for  a  considerable  distance. 


TRECIPICES  AND  PROMOXTORIES. 

BCSSELY   GAUT. 

Th£  precipUous  pathways  which  frequently  occur  in  the 
Indian  Appeonines,  a  chain  of  mountains  extending  along 
the  Western  or  Malabar  Coasts  of  the  Peninsula,  are  called 
Gauts  ;  and  of  these  abrupt  and  perpendicular  precipices, 
Bessely  Gaut  Is  considered  as  the  most  romantic.  It  is 
admirably  described  in  the  traveb  of  Lord  Valentin,  from 
wiuch  the  following  particulars  are  extracted. 

On  entering  the  defiles  of  the  chain  of  mount^iins  by 
which  the  table-land  of  Mysore  is  separated  from  the  low 
country  of  Canara  and  Malabar,  the  scenery  becomes  ex- 
tremely wild  and  romantic.  Having  reached  Purneah 
Chuttoor,  situated  on  the  summit  of  this  celebrated  Gaut, 
his  lordship  began  his  descent  at  three  in  the  morning,  by 
a  road  formed  with  gieat  labour  out  of  a  bed  of  loooe 
jrocfc,  over  which  the  torrents  of  the  preceding  wiater  h«d 
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pf  coBfcyiiif  the  ueoesMiy  onteriali  for  the  compictiea  of 
10  aslcNUthiof  a  wwky  the  Oemwee  eooitnicted  tfaW  citadel, 
perhaps  without  a  parallel  in  Europe,  the  resdt  of  tfaear 
wealth,  addren,  and  enterprise.  Rehig^it  a  reawtedia* 
lance  from  die  coast,  it  is  natond  to  conjecture  that  it  was 
employed  to  curb  the  liostile  sprit  of  the  natives  towards 
the  maritime  colonial  possesrions.  The  Istest  possessors 
of  thn  fortress  were  Jews,  in  the  cemetery  of  whose  colony 
tlie  traveller  meets  with  rotoed  tombs  of  marble  and  stone, 
lyinff  beneath  the  trees  be  has  to  pass  in  his  ascent. 

Tne  whole  of  the  passage  up  the  mountain  is  steep  and 
difficult;  nor  is  it  rendered  more  practicable  bjthe  amas- 
idg  labours  of  its  original  possessors,  whose  dilapidated 
works  occur  almost  at  every  step.  .  (>n  racfaing  the  sum* 
mity  caverns  and  gloomy  galleries,  perforated  in  the  rock, 
y  side  their  dark  mouths.    On 


present  on  every  side  their  dark  mouths.  On  the 
elevaled  part  of  this  eztraordiiiary  eminence,  is  a  beaotifbl 
plain,  covered  with  fine  turf;  it  is  partly  fenced  in  by  the 
mouldering  waR  of  the  fortress,  but  odierwise  open  to  the 
surrounding  predpices.  From  this  spot  the  adjacent  moun- 
tains, valleys,  hHls,  woods,  and  villages,  may  be  dhceni- 
ed.  ^<  While,''  observes  the  traveller,  by  whom  thcie 
details  are  supplied,  <^wtth  dismay  and  caution  we  crept 
on  our  Imnds  and  knees  to  look  over  the  brink  of  ihtie 
feaHul  heights,  a  half-clad  Tartar,  wild  as  the  winds  of 
the  north,  mounted  without  a  saddle,  and  without  any 
other  bridle  except  the  twisted  stem  of  a  wild  viae,  on  a 
colt  equally  unsubdued,  galloped  to  the  very  edge  of  tfie 
precipice,  where,  as  his  l^rse. stood  prancing  on  the  bor- 
ders of  eternity,  he  amused  himself  with  pointing  out  to 
us  the  diflferent  places  in  the  vast  district  which  the  eye 
commanded.  We  entered  one  of  the  excavated  cham« 
bersi — a  small  square  apartment,  which  led  to  another  on 
our  right4iand ;  and,  on  our  left,  a  narrow  passage  con- 
ducted us  to  an  open  balcony,  with  a  parapet  in  front, 
formed  of  the  rock,  on  die  very  face  of  one  of  the  principal 
precipices,  whence  the  depth  below  mi^ht  be  contemplated 
with  less  danger.  The  vultures  which  hovered  over  the 
valleys  did  not  appear  larger  than  swallows  •  and  the  tops 
of  the  hills,  covered  by  tufted  woods,  with  the  villages 
scattered  amid  the  rocks  and  defite.>?,  appeared  at  so  intimi- 
dating a  depth,  that  the  Mowf^bHred  at  the  view.    At 
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204  PRECUnCfiS  AND  PROMOlf  T0RIE9. 

THE  NOftTB  CAFE. 

Tais  Cape  forms  the  most  northerly  point  of  the  Cooti-' 
nent  of  Eorope,  and  may  be  rq;arded  as  one  of  the  sub* 
limest  wonders  of  nature.  It  is  situated  within  the  arc- 
tie  circle,  in  seventy-one  degrees  ten  minutes  north  lat» 
itude.  It  has  been  accurately  described  by  a  late  voy» 
ager,  from  wlioae  account  the  following  particulars  are 
extracted. 

In  approaching  the  Cape,  a  little  before  midnight,  its 
rocks  at  Urst  appeared  to  be  nearly  of  an  equal  height, 
until  they  terminated  in  a  perpendicular  peak ;  but,  on  a 
nearer  view,  those  within  were  found  to  be  much  higher 
than  those  of  the  extreme  peak,  or  point.  Their  gjeneral 
appearance  was  highly  picturesque.  The  sea,  breaking 
against  this  immovable  rampart,  which  had  withstood  its 
fury  from  the  remotest  am,  bellowed,  and  formed  a  thick 
bolder  of  white  froth.  This  spei^le,  equally  beautiful 
and  terrific,  was  illumined  by  the  mionioht  sun;  and 
the  shade  which  covered  the  western  side  of  the  i^cks 
fendeied  their  aspect  still  more  tremendous.  The  height 
of^hese  rocks  could  not  be  ascertained ;  but  here  every 
thing  was  on  so  grand  a  scale,  that  a  point  of  comparison 
ctHild  not  be  afforded  by  any  ordinary  known  objects. 

On  landing,  the  partv  discovered  a  grotto,  formed  of 
focks,  the  surface  of  wnich  had  been  washed  smooth  by 
the  waves,  and  having*within  a  spring  of  fresh  water.  The 
only  accessible  spot  iathe  vicinity  was  a  hill,  some  hundred 
paces  in  circumferende,  surrounded  by  enormous  crags. — 
from  the  summit  of  this  hill,  turning  towards  the  sea, 
they  perceived  to  the  right  a  prodigious  mountain,  attached 
to  the  Cape,  and  rearing  its  sterile  mass  to  the  skies.  To 
the  left,  a  neck  of  land,  covered  with  less  elevated  rocks, 
against  which  the  surges  dashed  with  violeoce,  closed  the 
bay,  and  admitted  but  a  limited  view  of  the  ocean^  To 
see  as  far  as  possible  into  the  interior,  our  navigators 
climbed  almost  to  the  summit  of  the  raouataiu,  where  a 
most  singular  landscape  presented  itself  to  the  view.  A 
lake  in  the  foreground  had  an  elevation  of  at  least  ninety 
ieet  above  the  level  of  the  sea ;  an(i  on  the  top  of  an  adia- 
cent,  but  less  lofty  mountain,  was  another  lake.     The 
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FBEOmcftS   or   aAN   AlfTOHlA. 

Ttm  nooHain  of  Sm  Antonia,  oo  Ibe  RNUe  fron  Oi» 
yaquil  to  Q«ito^  m  deteribed  by  UMoa  as  preseatiiig  a  teriaa 
of  the  BMMt  (oarfiil  fiiedpicea.  In  crossing  this  moiuitaia, 
the  dedmty  snas  m  asme  parts  so  greal,  that  the  miiks 
couM  BOS  mwe  kept  their  foociagy  had  not  ihe  |iaths  been 
filed  with  boles,  upwards  of  two  leet  in  depth,  in  which 
the  nsdes  plaoed  their  Iwne  and  hinder  feet,  occaskNially 
dsagghig  their  bellies,  and  the  legs  of  the  rider,  along  the 
gfooBd.    Withoat  these  holes  which  serve  as  steps,  the 

Snploe  woidd  not  be  practicable.  Should  the  creature 
pcQ,  hoamer,  lo  place  his  foot  between  two  of  these 
ss,  or  to  fuka  an  the  sKchtsst  degree,  the  rider  would 
ihll,  and  perish  tnerilabljr.  To  lessen  the  difficulties  and 
dangers  of  these  cmggy  peths,  the  Indians  who  go  before 
the  tnuraHsni,  dig  small  trendies  across. 

"Hie  desceirt  Uraai  An  heights  was  a  task  of  iimniiieni 
danger.  Owing  to  teeaoeosmsieopeess,  the  water  had 
washed  neey  a  greater  past  of  the  holes;  while,  on  the 
one  side  were  Usepemnicnaes,  and  on  the  other,  the  moot 
fiightfol  abyases.  The  asoks  wese  themselves  sensible  of 
the OBMliom  requisite  in  descending;  ibr,  on  reaching  the 
fopof  aneaiisleBoa,  thej  stopped,  and  baviQg  placed  their 
ibre  feet  close  together,  as  in  a  posture  of  stepping  them- 
selves, ihey  also  plaeed  their  hinder  feet  toeethv  bet  a 
Uttle  forweids,  as  If  going  to  lie  down.  In  urn  nttitode, 
having,  as  it  were,  tdcen  a  survey  of  ikut  road,  they  slid 
down  wfdi  tlw  swiftness  of  a  meteor.  All  tlw  rider  had 
10  do,  was  to  keep  himself  fest  in  his  snddle,  widmnt 
checUag  Us  heaat ;  as  the  least  motion  would  have  been 
sufficient  to  destroy  its  equilibrium,  and  both  would  have 
ineintably  perished.  The  addrem  of  the  creatnwis  was 
truly  wondeiful,  for,  in  this  rapid  mothm,  when  they  seeosed 
to  liave  bst  ail  government  of  thesmelves,  they  IbUowed 
exactly  the  different  windings  of  the  rosd,  as  if  they  had 
previously  reconnoitered,  and  settled  in  their  minds  the 
route  they  were  to  follow,  and  taken  every  precaution  for 
their  safety,  amid  so  many  irregukurities.  The  safety  of 
the  rider  depended  entirely  on  their  experience  and  address  i 
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206  GEOLOGICAL  CHANGES  OF  THE  EARTH. 
Almost  every  •ne,  oo  looking  over,  iuYokiotMrily  foils  ta 
the  ground,  sensefess,  nervciMy  aiifl  helpless;  aod  would 
taevitably  be  preciphated,  and  dashed  to  atoiii%  were  h 
tiot  for  measares  of  caution  wmd  security^  that  have  always 
been  deemed  indi^ienrable  to  a  safe  mduigeoee  of  the 
eoriesfty  «f  the  visitor  or  spectator.  Evciy  one^  on  pn>- 
eeecKng  to  the  spot,  wfaeaoe  it  k  osual  to  gaie  over  the 
wondorfiil  deep/  kaa,  in  Us  imgoMtioiiy  a  Hmh  or  boHad, 
gradoated  by  a  relerenoeto  distances  with  which  hi»eye 
has  been  ftmitiar.  But  ia  a  moment,  etemi^,  as  ijt  were» 
is  presented  to  hia  astoniihed  seases;  and  he  is  lastanlty 
OFverwhehned:  bis  wtiole  system  is  00  longer  sn^ect  t# 
his  TolHion  or%is  reason,  asRl  he  falls  like  a  mass  of  lead, 
obedient  only  to  the  common  laws  of  mere  matter.  He 
then  i«vives,  and  in  wild  deljiiam,  surveys  a  scene  wliick, 
Ibr  a  while,  he  is  anabb  to  define  by  descriptioa  or  limit»> 
tion. 


OEOLOOICAL  CHANGEI&  OF  THE  EARTH* 

Th«re  tte  nore  tHtagi  in  beewea  aid  mtsth 
Tban  are  drtuntof  m  oni  philoeopby. 

Shakssfieare. 

Thk  variety  of  feawlnabstaacea,  many^  them  marine 
prodoctions,  which  are  found. ia  mountains  vemote  from 
the  sea,  are  undeniable  proofii  thit  the  earth's  surface  baa 
undergone  considerable  changes,  some  of  which  indicate 
an  alteration  of  tsUmate  not  easily  to  be  expiamed.  The 
remains  of  animab  inhabitrngfaot  countries,  and  the  marine 
productions  of  hot  dimates,  which  are  frequently  found  in 
.  high  northem  latitudes,  lead  to  a  suapkioa  that  the  earth'c 
axis  was  at  a  very  remote  period  dtfereotly  inclined  to 
what  it  is  at  present.  The  tropics  now  extend  twenty-three  - 
degrees  and  a  half  on  eaeh^ide  the  equator^  but  if  they 
were  extended  to  forty  five  degrees,  then  the  arctic  circle 
and  the  tropics  would  coincide,  and  thence  would  arise 
inccmeetvable  variations  in  the  produotiofls  and  phenomena 
of  the  earth.  AH  this  would  form  aa  amusing  speculation 
to«  ptaon  possessed  of  a  terrestrial  globe,  who  might  tie 
a  thread  round  it  to  represent  the  tropics  at  forty-five  de^ 
onreesofelevattmi.  • 
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known  to  the  Romans.  The  land,  within  which  these  tin* 
mines  were  worlcedy  must  now  be  sonic,  and  boned  benearti 
the  sea.  On  the  shifting  of  the  sands  between  the  islafids, 
walls  and  ruins  are  frequently  seen ;  the  dtllerence  of  lev'* 
el,  since  these  walls,  or  fences  were  made,  to  prevent  the 
encroachments  of  the  sea,  being  estimated  at  sixteen  ieet. 
There  u  little  donbt  but  that  there  must  have  been  a  sob* 
sidence  of  the  land,  followed  by  a  sudden  inondatioD. 
This,  indeed,  seems  to  be  confirmed  by  tradition,  there 
being  a  strong  persuasion  in  the  western  parts  of  Corn- 
wall, that  there  formerly  existed  a  Ime  country  between 
the  Land's<end  and  the  islands  of  Scifiy,  now  laid  many 
fathoms  under  water.  Although  there  are  not  any  po«- 
tive  evidences  of  such  an  ancient  connexion  between  the 
main  land  and  these  islands,  still  it  is  extremely  probable, 
that  the  cause  of  the  inundation  which  destroyed  the  great- 
er part  of  them,  may  have  reached  the  Cornish  shores, 
there  being  several  proofs  of  a  subsidence  of  the  land  in 
Mount's  Bay.  The  principal  anchoring  place,  which  was 
called  a  lake,  is  now  a  haven,  or  open  harbour ;  and  the 
mount,  from  its  Cornish  name,  signifying  the  grey  rock  m 
a  woody  must  have  (brmeriy  stood  In  a  wood,  but  Is  now 
at  full  tide  half  a  mile  in  the  sea. 

Examples  of  a  similar  kind,  relative  to  every  known 
country,  might  be  mukiplied.  One  of  the  most  consider- 
able inundations  to  be  met  i^th  in  history,  is  that  which 
happened  in  the  mga  of  Henry  I.  and  which  overflowed 
the  estates  of  Earl  Goodwin,  forming  the  banks  called  the 
Goodwin  Sands.  In  the  year  1546,  a  similar  irruption  of 
the  sea  destroyed  a  hundred  thousand  persons  in  the  terri- 
tory of  Dort,  in  the  United  Provinces ;  and  a  still  greater 
number  round  DoUart.  In  Friesland  and  Zealand  more 
than  three  hundred  villages  were  overwhelmed ;  and  tlieir 
remains  are  still  visible,  on  a  clear  day,  at  the  bottom  of 
the  water.  The  Baltic  Sea  has,  by  slow  degrees,  covered 
a  large  part  of  Pomeranio;  and,  among  others,  over- 
whelmed the  famous  port  of  Vineta.  The  Norwegian  Sea 
has  formed  several  little  islands  from  the  main  land,  and 
still  daily  advances  on  the  continent.  The  German  Sea 
1mi«  advanced  on  the  shores  of  Holland,  near  Catt,  to  suck 
a  degree,  that  the  ruins  of  an  ancient  citadel  of  the  Ro- 
mans, formerly  built  on  that  coast,  jure  now  under  water. 

Digitized  by  Google 


212  OtolOOICAt  ORANGES  OF  TH£  EARTH, 
following  olMervations  and  reflections  on  this  highly  cu^ 
rious  and  interesting  subject.  They  apply  the  principles 
in  a  way  to  which  Uiey  may  be  applied  to  any  rivery  and 
indicate  how  much  we  are  dsdly  surrounded  by  the  won- 
ders of  creation,  the  process  of  which,  as  Sir  Richard 
observes,  is  never  ceating.  In  passing  over  the  alluvtai 
flat  of  Barnes  Common,  to  introduces  the  followii^  paf»> 
graphs,  p.  197« 

^  On  this  Common,  nature  still  appears  to  be  in  a  pri- 
meval and  unfinished  state.  The  entire  flat  from  the  high 
ground  to  the  Thames,  is  evidently  a  mere  fresh-water 
A>rmation,  of  comparatively  modem  date,  created  out  of 
the  rocky  ruins  which  the  rains,  in  a  series  of  ages,  have 
washed  from  the  high  grounds,  and  forther  augmented  by 
the  decay  of  local  vegetation.  The  adjacent  high  lands, 
being  elevated  at>ove  the  action  of  the  fresh  water,  were 
no  doubt  marine  formations,  created  by  the  flowing  of  the 
sea  during  the  four  thousand  years  when  the  earth  was  last 
in  its  perihelion  during  our  summer  months ;  which  was 
between  twelve  and  seven  thousand  years  since.  The  flat^ 
ix  fresh-water  formation,  on  which  I  was  unilklng,  still  on- 
ly approaches  its  completion ;  and  the  desiccated  soil  has 
not  yet  fully  defined  the  boundaries  of  the  river.  At  spring- 
tides, particularly  when  the  line  of  the  moon's  apsides  co- 
incides with  the  syzygies,  or  when  the  ascending  node  is  in 
the  vernal  equinox,  or  after  heavy  rains,  the  river  still 
overflows  Its  banks,  and  indicates  its  originally  extended 
scite  under  ordinary  circumstances.       , 

*^  The  state  of  transition  also  appears  in  marshes,  bogs, 
and  poods,  which,  but  for  the  interference  of  man,  would, 
many  ages  ago,  have  been  filled  up  with  decayed  forests 
and  the  remains  of  undisturbed  vegetation.  Rivers  thus 
become  agents  of  the  never-ceasing  creation,  and  a 
means  of  giving  greater  equality  to  the  face  of  the  land. 
The  sea  as  it  retired,  either  abruptly  from  some  situations, 
or  gradually  from  others,  left  dry  land,  consisting  of  downs 
and  swelli^ig  hills,  disposed  in  all  the  variety  which  would 
be  consequential  on  a  succession  of  floods  and  ebbs  during 
several  thousand  years.  These  downs,  acted  upon  by  rain, 
were  mechanically,  or  in  solution,  carried  ofi*  by  the  water 
to  the  lowest  levels,  the  elevations  being  thereby  depressed, 
and  the  valleys  pn^rtiooaUy  raised.    The  Ipw  lands  be* 
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^  At  I  approRclied  a  sequestered  roansion-lioase)  and  i 
olber  boUdings,  which  together  bear  the  name  of  BaicK*- 
BTABLBSy  I  oroMed  a  comer  of  the  meadow  towards  an 
ao^  foffiDed  bv  a  mde  inlet  of  the  Thames^  whieb  waa 
niafiing  smoothly  towards  the  sea^  at  the  pace  of  four 
miles  aa  hour.  The  tide  aoites  here  with  the  ordinaiy 
cmrenty  aad  rmrning  a  few  miles  above  this  ptaee^i  exhibits 
twice  a  dav  the  fin«y-rediiced  edge  of  that  physical  bal- 
ance-wheel, or  oscilkiting  floid^iendiilam,  which  creates 
the  earth's  centrifi^l  power,  and  ▼artes  the  centre  of  its 
forces.  In  viewing  the  beautifcl  process  of  Naturei  pre- 
r  sented  by  a  majestie  river,  we  cease  to  wonder  that  priest* 
craft  has  often  sncceeded  In  teaching  nations  to  consider 
rivers  of  divine  oripn,  and  as  prcoimate  living  embleois 
of  Omnipotence,  ^[uorance,  wkoae  eemiBni  error  m  to 
fook  oidw  to  the  kmt  term  of  entry  aeries  of  cemeee^  and 
which  cbai^ges  Impiety  on  -aD  who  venture  to  ascend  one 
term  higher,  and  Atheism  on  all  who  dare  to  explore 
several  terms,  (tkamgk  every  eeriee  impUee  a  frH  term) 
would  easily  be  persuaded  \^  aerafty  priesthood  to consi- 
derabeneficent  river  asataoijf^e  l^ronch  of  the  Godhead. 
But  we  now  know  that  the  waters  which  flow  down  a  river, 
are  buta  portion  of  the  rains  and  snows  winch,  having  fallen 
uear  its  soorcei  are  retnmii^  to  die  oeean,  there  to  rise 
again  and  re-perform  the  same  circle  of  vapours,  doodsy 
rains,  and  riven.  What  a  process  of  ferttfiaation,  and  how 
still  more  luxuriant  would  have  been  this  vidmty,  if  man 
had  not  levelled  the  trees,  and  carried  away  the  crops  of 
vegetation.  What  a  place  of  shdter  would  thus  have  been 
afforded  to  tribes  of  amphibise,  whose  accumulated  re- 
mains often  surprise  geologists,  though  necessarily  conse- 
quent on  the  fall  of  crops  of  vegetation  on  each  other,  near 
undisturbed  banks  of  rivers.  Happily,  in  Britain,  our 
coal-pits,  or  mineralised  forests^  have  supplied  the  place  o€ 
our  living  woods;  or  man,  regardless  of  the  fitness  of  all 
the  parts  to  the  perfection  of  every  natural  resah,  might 
here,  as  in  other  long-peopled  countries,  ignomntly  have 
thwarted  the  course  of  Nature  by  cutting  down  the  tlm- 
iMer,  which,  acting  on  the  electriciQr  of  the  clouds,  aflects 
their  d^tiny,  and  causes  them  to^aH  in  fertilizing  showets. 
Such  has  be«?n  the  fate  of  all  the  countries  famous  in  anti- 
quity.   Persia,  Syria,  Arabia,  parts  of  Turkey,  aad  the 
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916  GEOLOGICAL  CHANGES  OF  THE  EARTH, 
pian  sea,  and  all  similar  inland  seas  and  lakes,  were,  ibr 
the  most  part,  formed  from  the  choaking  up  of  riven/ 
which  once  constituted  their  outlets.  If  the  coone  of 
nature  be  not  interrupted  by  the  misdirected  industiy  of 
man,  the  gradual  desiccation  of  all  such  collections  of  water 
will,  in  due  time,  ptodoce  land  of  higher  levels  on  their 
sires.  In  like  manner,  the  great  lakes  of  north  Amer^ 
ica,  if  the  St.  Lawrence  be  not  sedulously  kept  open, 
will  in  the  course  of  ages,  be  filled  up  by  the  gradual 
encroachment  of  their  banks,  and  the  raising  of  their 
bottoms  with  strata  of  vegetable  and  animal  remains^-i- 
New  rivers  would  then  flow  over  these  increased  eleva- 
tions, and  the  ultimate  effect  would  be  to  raise  that  part 
of  the  Continent  of  North  America  several  hundred  feet 
above  its  present  leveL  Even  the  very  plaee  on  which 
I  stand  was,  according  to  Webstkr,  once  a  vast  basin, 
extending  from  the  Nore  to  near  Reading,  but  now  filled 
up  with  vegetable  and  animal  remains;  and  the  illustrious 
GuviSB  has  discovered  a  similar  basin  round  the  site  of 
Paris.  These  once  were  Caspians,  created  by  the  choak- 
ing  and  final  disappearance  of  some  mighty  rivers— they 
have  been  filled  up  by  gradual  encroachments,  and  now 
the  Thames  and  the  Seine  flow  over  them ; — but  these,  if 
left  to  themselves,  will,  in  their  turn,  generate  new  lakes 
or  basius— and  the  succesnve  recurrence  of  a  similar  series 
of  causes  will  continue  to  produce  similar  effects,  till  inter- 
rupted  by  stipertor  causes. 

^^  This  situation  was  so  sequestered,  and  therefor^  so  fa- 
vourable to  contemplation,  that  I  could  not  avoid  indulging 
myself.  What,  tnen,  are  those  superior  causes,  I  ex* 
claimed,  which  will  interrupt  this  series  of  natural  ope- 
rations to  which  man  is  indebted  for  the  enchanting  visions 
of  hill  and  dale,  and  for  the  elyslum  of  beauty  and  plenty 
in  which  he  finds  himself?  Alas !  fecu  prove,  however, 
that  all  things  are  transitory,  and  that  change  of  condition 
is  the  constant  and  necessary  result  of'  that  notion  whiqh 
is  the  chief  instrument  of  eternal  causation,  but  which, 
io  tausiog  all  phenomena,  wears  out  existing  organisation 
while  it  is  generating  nev^  ones.  In  the  motions  of  the 
ooith  as  a  planet,  doubtless  are  to  be  discovered  the  supe- 
rior causes  which  convert  seas  into  continents,  and  con- 
fic\\\^  itno  soas.    These  sabliffle  changes  are  occasioned  by 
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SIS  GEOLOGICAL  CHAITOCS  OF  TB£  £ARTH. 
and  at  Craveiiy  in  YoAMrt^  having  an  €leVation  of  abMi 
two  thousand  feet  above  the  present  level  of  the  sea,  co*- 
Cain,  in  a  greater  or  less  abundance,  and  throo^ont  their 
whde  extent,  fossil  remains  of  soophltes,  shell-fish,  and 
marine  animals.  Not  any  remains  of  v^etables  have 
been  found  in  the  calcareObs  mountains  of  England ;  but, 
hi  the  thick  beds  of  shale  and  grit-4tone  lying  upon  them, 
are  found  various  vegKable  impressions,  and  above  these 
legular  beds  of  coal,  with  strata,  containing  shells  of  fresh- 
water muscles.  In  the  earthy  limestone  of  the  upper 
strata  are  sometimes  Arand  fossil  flat-fish,  with  the  impres- 
sion of  the  scales  and  bones  quite  distinct.  The  moun- 
tains of  the  Pyrenees  are  covered  in  the  highest  part,  at 
Mont  Perdu,  tilth  calcareous  rocks,  containing  hnpressions 
of  marine  antmais ;  and,  even  where  the  impressions  are 
not  visitile  in  the  limestone,  it  yields  a  fetid  cadaverous 
odour,  when  dissolved  in  acids,  owing,  in  all  probability, 
to  the  animal  matters  it  contains,  Mont  Perdu,  which 
rises  ten  thousand  five  hundred  feet,  nearly  two  miles  above 
the  level  of  the  sea,  is  the  highest  situation  in  which  any 
marine  remains  have  been  found  in  Europe.  In  the  Andes 
they  have  been  observed  by  Humboldt  at  the  height  of 
fourteen  thousand  feet,  more  than  two  miles  and  a  half. 
Lastly,  in  southern  countries,  in  and  under  beds  of  day- 
covering  chfdk,  the  bones  of  the  efef^iant,  and  of  the  rhi- 
noceros are  frequently  found. 

These  bones,  as  they  have  been  Imught  from  different 
parts  of  the  world,  have  been  examined  with  the  utmost 
attention  by  the  sagacious  naturalist,  Cuvier.  He  has  ob- 
served characteristic  variations  of  structure,  which  prove 
that  they  belong  to  animab  not  now  exbting  on  our  dobe  : 
nor  have  many  of  the  various  voophites  and  sbeil-fiah, 
fbnnd  in  calcareous  rocks,  been  discovered  in  our  present 
seas.  From  these  very  curious  facts  he  makes  the  foUow- 
iog  deductions. 

^These  bones  are  buried, abnost  every  where, in  nearijr 
^mihir  beds :  thev  are  often  blended  with  some  other  anfc- 
mals  resembling  those  of  the  present  day.  The  beds  are 
generally  loose,  either  sandy  or  marly ;  and  always  neigh- 
bouring, more  or  less,  to  the  surface.  It  is  then  probable 
that  tiiese  bones  have  been  enveloped  by  the  lest,  or  by 
^ne  of  the  last,  catastrophes  of  this  gfaibe.    In  a  great 
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i30        GEOLOGICAL  CHANGES  OT  THE  EARTH, 
VOMIL  CIIOOODILBS* 

Trksb  fottiis  were  collected  ia  the  ne^hooriiood  of 
Honflenri^oa  diecout  of  Francey  and  were  found  in  abed 
of  kard  liwcitoDe,  of  a  bkiiah  grey  cakmr^  whidi  becomes 
nearly  black  when  wet,  and  wmch  is  fimnd  aloi^  theahore 
on  both  sidesof  ihe  moudi  of  the  Seine,  beii^  in  some 
places  eoTered  by  die  sea,  and  in  othcn,  abom  its  level, 
even  at  Idgfa  water- 
Remains  of  crocodiles  have  also  been  found  in  otlier 
parts  of  France ;  as,  at  Angers  and  Mans.  Some  of  these 
reroaifls  seem  to  show,  that  at  least  «me  of  tie  foadl  spe* 
cies  above  noticed  is  also  fonnd  hi  other  parts  of  France 
besides  Honfleur. 

The  remains  of  crocodiles  have  been  also  found  in  dif- 
ferent  parts  of  England ;  bat  particularly  on  the  coast  of 
Ilorsetshipe,  and  of  Yorkshiie,  near  Whitby;  in  the 
neighboorfaood  of  Bath  $  and  near  Newark,  in  Netting* 
hamshire. 

Somersetshire,  paKiculflfly  in  the  nei^boorhood  of  Bath, 
the  dlfis  on  the  Dorsetshire,  or  Sootoem,  coast,  and  o^ 
the  Yorkshire,  or  Northern,  coast,  are  the  f^aces  in  this 
island  in  which  the  remains  of  the  animals  of  this  tribe* 
have  been  chiefly  found.  The  inatrix  in  ^hieh  they  are 
found  is  in  general  amilar  to  that  winch  has  been  already 
mentioned  as  containing  the  leasils  of  Hoi^ear — a  bhie 
limestone,  becoming  almost  bhick  when  wetted.  This 
description  exactly  agrees  with  the  limestone  of  Cfaar^ 
mouth,  Lime,  &c.  in  Dorsetshire,  on  the  opposite  coast  to 
that  of  France,  on  which  Honfleur  is  situated.  At  Whitby 
and  Scarborough,  where  these  fossils  are  also  found,  the 
stone  is  indeed  somewhat  darker  than  in  the  former  places; 
but  no  difference  is  observable  which  can  be  regarded  as 
ofiering  any  forcible  opposition  to  the  probability  of  the 
orighi^  identity  <yf  this  stratum,  whidi  is  observed  pn  the 
northern  coast  of  France,  on  the  opposite  wxithern  Eng- 
lish coast,  and  at  the  oppmite  nortbern  extremity  of  the 
island.  Some  of  these  remains  are  also  found  in  quarries  of 
common  coarse  grey  and  whitish  Umestone.  Instances  of 
this  kind  of  matrix,  for  diese  remains,  are  observable  in 
the  quarries  between  BaUi  and  BristoL 
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eton  of  the  animal  to  have  approached  very  nearly  to 

twenty-four  feet. 

The  head  is  a  sixth  of  the  whole  length  of  the  animal ; 
a  proportion  approaching  very*  near  to  that  of  the  croco* 
diie,  but  differing  much  from  that  of  the  monitor,  the  head 
of  which  animal  forms  hardly  a  twelfth  part  of  the  whole 
length. 

The  tail  must  have  been  very  strong,  and  its  width,  at 
its  extremity,  n)ust  have  rendered  it  a  most  powerful  oar, 
and  have  enabled  the  animal  to  have  opposed  the  mo0ta|[- 
itated  waters,  as  has  been  well  remarked  by  M.  Adriea 
Camper.  From  this  circumstance,  and  from  the  other  rc« 
majns  which  accompany  those  of  this  animal,  there  can  be 
no  doubt  of  its  having  been  an  inhabitant  of  the  oceao* 

Taking  all  these  circumstances  into  consideration,  M. 
Cuvler  concludes,  and  certainly  on  fair,  if  not  indisputable, 
grounds,  that  this  animal  must  have  formed  an  interme- 
diate genus  between  tliose  animals  of  the  lizard  tribe, 
whfch  have  an  extansive  and  forked  tongue,  which  include 
the  monitors  and  the  common  lizards,  and  those  which 
liave  a  short  tongue,  and  the  palate  armed  with  teeth, 
which  comprise  the  iguanas,  marbres,  and  anolis.  This 
genus,  he  tninks,  could  only  have  been  allied  to  the  croco- 
dile by  the  general  characters  of  the  lizards. 

FOSSIL  REMAINS  OF  BUMINANTIA. 

Among  the  fossils  of  the  British  Empire,  none  are  more 
calculated  to  excite  astonishment  than  the  enormous  stags' 
horns  which  have  been  dug  up  in  difterent  parts  of  Ireland. 
Their  dimensions.  Dr.  Molyneux  informs  us,  were  as 
follows : — 

Feet.  Inch. 
From  the  extreme  tip  of  each  horn,    -    -    -    -     10  10 
From  the  tip  of  the  right  horn  to  its  root,    •    -      5     2 
From  the  tip  of  one  of  the  inner  branches  to 

the  tip  of  the  opposite  branch,     -    •    •      S     7i 
The  length  of  one  of  the  palms,  within  the 

branches,  ----------      2'    6 

The  breadth  of  the  same  palm  within  the 

branches,  --•------.-      l  lOi 

The  length  of  the  right  brow  antler,  •    .    -    -      12 
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m  GEOLOGICAL  CHANGES  OF  THE  EARTH, 
fossil  remains  have  been  found  in  a  great  nnmber  of  plaees, 
and  in  situations  which  prove  their  deposition  at  a  very 
remote  period.  The  whole  valley  tbrouffh  which  tM 
Rhine  passes,  yields  fragments  of  this  animal,  and  perhaps 
more  numerously  on  the  side  of  Germany  than  on  that  of 
France.  Not  only  in  ita  bourse,  but  in  the  alluvia  of  the 
several  streams  which  empty  themselves  iato  it,  are  these 
fossil  remains  also  found.  Thus  Holland  abounds  with 
them,  and  even  the  roost  elevated  parts  of  the  Bataviaa 
Republic  are  not  exempt  from  them. 

Uermany  and  Switserland  appear  particularly  to  abouud 
in  these  wonderful  relics.  The  greater  number  found  in 
these  parts,  is,  perhaps,  as  is  observed  by  M.  Cuvier,  not 
attributable  to  their  greater  abundance,  but  to  the  number 
•f  well-informed  men,  capable  of  making  the  necessary 
researches^  and  of  reporting  the  interesting  facts  they  dis- 
•eover. 

As  in  the  banks  of  the  Rhine,  so  in  those  of  the  Danube, 
these  fossils  abound.  In  the  valley  of  Alfmuhl  is  a  grand 
deposit  of  these  remains.  The  bones  which  have  been 
found  at  Krembs,  in  Sweden  ^  at  Baden,  near  Vienna ;  in 
Moravia;  indifferent  parts  of  Hungary  and  of  Transyl- 
vania; at  the  foot  of  the  Hartz ;  in  Hesse;  at  Hildesheim ; 
all  appear  to  b^referable  to  this  animal.-  -  So  ^Iso  are  those 
which  are  found  on  the  Elbe,  the  Odei .  ^d^h6  Vistula. 
Different  parts  of  the  British  Empire  are  not  less  prodntt^ 
ive  of  these  remains. 

In  London,  Brentford,  Harwich,  Norwich,  Grloucester- 
shire,  Staffordshire,  Warwickshire,  Salisbury,  the  Isle  of 
Shepey,  and,  indeed,  in  several  other  pafts  o(  Great  Brit- 
ain, different  remains  of  «1    se  &.jimals  have  been  found. 

When  we  add  to  those  places  ^hich  have  been  already 
OQiimerated,  Scandinavia,  Ostrobothnia,  Norway,  Iceland, 
l^ussia,  Siberia,  Tunis,  America,  Huehuetoca,  near  Mex- 
ico, and  Ibarra,  in  the  province  of  Quito,  near  Peru ;  it 
will  appear  that  there  is  hardly  a  part  in  the  known  world, 
whose  subterranean  productions  are  known  tons,  in  which 
these  animal  remains  have  not  been  discovered. 

M'  Cuvier  is  satisfied,  from  the  actual  comparison  oC 
several  skulls  of  the  East-Indian  and  African  elephants, 
that  different  specific  characters  exist  in  them  respectively. 
In  the  Indian  elephant,  the  top  of  the  skull  is  raised  in  a 
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226       GEOlXiaiCAt  CHANGES  OF  THii  EARTH, 
to  dcMgaate  a  diflference  of  species,  kniay  be  tlMnsaid, 
Uiat  mxe  exist  tbe  fossil  remains  o^  at  least,  two  spedcs 
of  elephaDts,  wkich  were  difierent  from  those  with  wfaick 
we  are  acquaiated. 

From  the  precedioff  obsenrations  it  appears,  theo,  that 
the  fossil  depbantiiie  remains,  notwithstanding  tlieir  resem* 
blaooe  in  some  respeitts  to  the  bones  of  the  Asiatic  el^ 
pbant,  have  belonged  to  one  or  more  species,  difierent 
from  those  which  are  now  known.  This  chcnmstance 
agrees  with  the  facts  of  tbe  fonil  reraams  of  the  tapinand 
rhinoceros,  whieh  appear  to  have  difiered  materiaUj  fion 
the  living  animals  of  the  same  genenu  The  remains  of 
elephants  ootnined  from  Essex,  Middlesex,  Kent,  and  oth- 
er parts  of  £ngkmd,confirm  the  observation  of  Cuvier,  that 
these  remains  are  generally  found  in  the  looser  and  more 
9iip«rficial  parts  of  the  earth,  and  most  frequently  in  the 
allttvia  which.fiU  the  bottoms  of  the  vailies,  or  which  bor- 
der the  beds  of  rivers.  They  are  generally  ibond  minted 
with  the  other  bones  of  quadrupeds  of  known  genera,  such 
OS  those  of  llie  ridndfeeros,  ox,  horse,  dsc  and  frequently, 
also,  with  the  remains  of  marine  aaiinals* 

FOSSIL  RBMAIMS  OF  THB  MASTODOIT. 

Ws  now  come  to  the  examiimtion  of  one  of  the  most 

stapendous  animals  known,  either  in  a  recent  or  a  fossil 

state;  and  which,  whether  we  contemplate  its  original 

mode  pf  existence,  or  the  period  at  wUch  it  lived,  cannot 

.  batl&U  oar  minds  with  astonishment. 

The  first  traces  of  tliis  animal  are  sketched  in  a  letter 
from  Dr.  Mather,  of  Boston,  to  Dr.  Woodward,  in  1712, 
&md  are  transcribe  from  a  work  in  manuscript,  entitled 
Bmia  Americana.  In  this  work,  teeth  and  bones  of  pro- 
digious size,  supposed  to  be  human,  are  said  to  hove  been 
found  in  Albany,  in  New  England.  About  the  year  1740, 
numerous  similar  bones  were  found  in  Kentuckv,  on  the 
Ohio,  and  dispersed  aoMing  the  European  virtuosi. 

Many  bones  of  thb  animal  were  found,  in  1799,  in  Ae 
Slate  of  New  York,  in  a  large  plain,  bounded  on  evesy 
side  by  immense  mountains,  in  the  vicinity  of  Newburgh, 
situated  on  the  Hudson,  or  North  River.  These  remains 
are  also  found  on  the  side  of  the  three  great  chai^i  of 

Digitized  by  Google 


^^^^^K         f  t  <i^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H 

I 

^^^HMfri'  ^^^^^^^^^^^^^^^^^B^B^ 

^^^KSSi*'-- '      ^^^^^|^^|^^|^|H^«rt»i 

^^^^KiilNi*  t  ikti4t  ifi  m^K^^^Tw^Wf^^^^T^ 

^H^t^-    1  .       ■  ^   ■      !      ■     . 

^H  ftu 

^^BiJr^^i^ 

^^^^■r^  '    '            

^^H^^Fv- 

^H  ^r»'> 

^H  iiw 

^H     fP^r. 

^H  'ftir. 

^^m  ifiM                                                                           «H 

^^1  %n.                                                                 .          .        ^ 

^H  «vf ' 

^H  #ic 

^^H^»* 

^^^^^^p    I'H^^MX  cie»up» 

^^^^C.  --» 

^^^^^^^^V  '*         1                                                                                                                   ill 

^^^^^k-^. 

^^^Hfc 

^^^^^^' 

^^^^^^^H, 

^^^^^^^^Ki 

^^^^^Bi» 

^^^^^^^^^A%' 

• 

^^^^^^^Lvw-     ,         ^^r                        .  ^ 

^ 

tU        GEOtOOICAL  CHANGES  OF  THE  EARTH, 
by  Grew  merely  as  the  tooth  of  a  terrestrial  aniiiial;  and 
the  remains  of  this  animal,  found  in  the  peighbouriiood  of 
Canterbuiyi  were  safipoied  to  have  bdooged  to  the  hippo- 
potamus. 

In  Hartxben%  in  the  principality  d  Onibenhagen ; 
Quedlimburg,  l>armstadt^  the  borders  of  the  Rhhie, 
Bf  entz,  Strubourgy  the  neighbourhood  of  Cologne,  West- 
phalia, numerous  jNurts  of  France,  and  in  several  parts  of 
Great  Britain,  the  remains  of  the  rMnoceros  have  been 
found.  In  Siberia  these  remains  have  been  met  with  in 
considerable  quantities.  Pallas,  whose  researches  have 
been  particularly  duected  to  this  part  of  the  woild,  made 
the  astonishing  discovery  of  a  complete  rhinoceros,  still 
covered  by  iu  skin,  and  buried  in  the  sand  on  the  borders 
Ofthe  river  Wiluji. 

VOSSn.  BBMAIflS  or  THE  SIBIIIAN  MAMMOTH. 

It  has  been  demonstrated  by  Cuvier,  that  this  animal 
was  of  a  different  species  from  the  mastodon,  or  American 
mammoth.  Its  bones  have  been  fomid  in  the  alhivial  soil 
near  London,  Northampton,  Gloucester,  Harwich,  Nos- 
wich,  in  Sali^uiy  plain,  and  in  other  places  in  England; 
thev  ateo  occur  in  the  north  of  Ireland  $  and  m  Sweden, 
Iceland,  Russia,  Poland,  Gesmany,  France,  Hollaod,  and 
Hungary,  th%  bones  and  teeth  have  been  met  with  in 
abundance.  Its  teeth  have  also  been  found  in  North  and 
South  America,  and  abundaativ  in  Asiatic  Russia*  Pallas 
says,  that  from  the  Don  to  the  Tchutskoiness,  there  b 
scarcely  a  river  that  does  not  aflbrd  the  remains  of  the 
mammoth,  and  that  they  are  frequently  imbedded  ia 
agonal  toil,  eoniamiMf  marine  proiidUmi.  The  skele- 
Ibsns  are  seldom  compete  $  but  the  following  interesting 
narrative  will  show  that,  in  one  instance,  the  animal  h&% 
been  found  in  an  entire  state. 

In  the  year  ir99,  a  Tungtisian  fisherman  observed  a 
strange  shapeless  mass  projecting  from  an  ice-bank,  near 
the  mouth  of  a  river  in  the  north  of  Siberia,  the  nature  of 
which  he  did  not  understand,  and  which  was  so  high  in 
the  bank  as  to  be  beyond  his  reach.  He  next  year  ob- 
served the  same  object,  which  was  then  rather  more  disen^ 
gaged  from  among  the  ice;  but  was  still  imable  to  con- 
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230  GEOLOOrCAL  GRANGES  OF  THE  EARTH, 
hair.  Theie  aflPord  an  undeniaMe  proof  that  thia  aniiaal 
had  bdoaged  to  a  race  of  eiaphanu  inhabiUng  a  cold  ra- 
giooy  with  which  we  are  unacqnaiiitedy  and  by  ao  nwana 
Itted  to  dwell  in  the  torrid  aone.  It  is  abo  evident  that 
thn  enoraioaa  aimal  tmut  have  been  froaen  ap  by  die  ice 
at  the  monent  of  its  death. 

FOBSIL  0IIXLLS. 

At  vAmmwe  eleratiens  these  shells  ma?  have  been 
lbund|  and  however  remeie  frsm  the  part8;of  the  globe  new 
occupied  by  water,  it  is  certain  that  they  were  once  gene* 
iMed  hi  the  Ma,  by  Which  they  were  depostled.  The  Al- 
tain  chain  of  prteMve  -flMantyns  in  Siberia  is  flanlied  on 
««ch  side  by  a chiiaefhIliBincleBiag marine shelb.  Ona 
comparlion  of  tlie  fbrmsy  contextnre,  and  composition,  of 
Aese  sliells,  as  th^  have  been  foond  unbedded  in  rocks, 
ttot  the  sfightest  dmetence  can  be  detected  between  several 
vaiieiies  of  them  and  those  which  stiU  inhabit  the  sea.  At 
Toaraine,  in  France,  a  hundred  miles  from  the  coast,  and 
about  nine  feet  beneath  the  sorfaoe,  a  bed  of  fossil  shells 
has  been  found  nine  leagues  in  length,  and  about  twenty  feet 
in  thidcness.  Such  be&  are  known  to  exist  in  every  part 
of  Europe;  and  in  South  America,  agreeably  to  Unoa, 
tliey  are  very  fWquent. 

Gi^at  Britidn  abounds  in  these  fossil  productions.  In 
the  clifis  of  the  ble  of  Sheppey ,  bordering  on  the  Thames, 
several  varieties  ef  the  crab,  and  Msters  neariy  whole, 
have  been  found  in  a  petrified  state.  Widitn  the  elevated 
lands  in  the  vicinhy  of  Reading,  ia  Berkshhe,  an  abun- 
dance of  oyster-shells  have  been  found,  many  of  them 
jgke,and  having  both  their  valves  united.  At  Brcughton, 
^Kincolnshire,  there  are  two  quarries  abounding  in  fresh- 
l^r  shells,  which  are  found  in  a  bhie  stone,  supposed  te 
have  been  formeriy  clay,  and  to  have  been  gradually  indu- 
rated. A  bed  of  shells,  twdve  feet  thick,  and  lying  in  a 
greenish  sand,  has  been  found  about  a  mile  from  Reculver^ 
in  Kent.  At  Harwich,  at  the  entrance  of  the  river,  a 
sandy  diff,  fifty  feet  in  height,  contains  shells,  of  whicU 
there  are  ne  less  than  twenty-eight  varieties.  On  digging 
a  moorish  pasture,  in  Northamptonshire,  many  snails  and 
river  shells  were  found;  and  these  were  the  more  aboa- 
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2^  GEOLOGICAL  CHANGES  OF  THE  EARTH, 
quendy,  if  the  bed  of  thellsi  as  has  been  conjectured}  wm 
deposited  in  that  place  by  an  inundation  of  the  Tliaaies. 
it  must  have  been  such  as  to  have  drowned  a  vast  propor* 
tion  of  the  surrounding  country,  and  have  overtopped  the 
trees  near  the  river,  in  West  Horrock,  Dagenfaam,  and 
the  other  marshes,  overtuiwng  them  in  its  progress.  In 
support  of  tiiis  hypotliesis,  it  should  be  remarlcedi  tliat  the 
bed  of  earth  in  wnich  the  trees  grew,  was  entire  and  un* 
disturbed,  and  conamted  of  a  i^ngy,  light,  oozy  soil,  fill- 
ed with  the  roots  of  reeds,  of  a  specific  gravity  much  less 
than  that  of  the  stratum  above  it. 

The  levels  of  Hatfield  Chase  were,  in  the  reign  of 
Cluurtes  I.  the  largest  chase  of  red  deer  in  England.  They 
contmed  about  one  hundred  and  eighty  thousand  acres  of 
fcmd,  about  oife  half  of  which  was  yearly  inundated  $  but 
being  sold  to  one  Yermi^deB,  a  Dutchman,  be  contrived, 
at  a  great  hiboar  and  expence,  to  dischase,  drain,  and 
reduce  these  hnds  to  arable  and  pasture  grounds  not  8ub» 
ject  to  be  overflowed.  In  every  part  of  the  soH,  in  the 
iMHtom  of  the  river  Onse  even,  and  in  that  of  the  adven- 
titious  soil  of  all  marsh  land,  together  with  the  slurta  of 
the  Lincolnshire  Would,  vast  multitudes  of  the  roots  and 
trunks  of  trees  of  diflhrent  uses  are  (bund.  The  roots  are 
tixed  in  the  s^,  in  their  natural  position,  as  thick  as  they 
Cduld  have  grown ;  and  near  to  them  lie  the  trunks.  Many 
of  these  trees  appear  to  iiave  been  burned,  and  others  to 
have  been  chd|^>ed  and  squared ;  and  this  in  such  places, 
and  at  such  depths,  as  could  never  have  been  opened,  since 
the  destruction  of  Uie  forest,  until  the  time  of  the  drainage. 
That  this  was  the  work  of  the  Romans,  who  were  Sie 
destroyers  of  all  the  woods  and  forests  which  are  nocw 
iQW|d  underground  in  the  bottoms  of  moors  and  bogs,  is 
jflpnced  by  the  cohis  and  utensib,  belonging  to  that 
mtion  which  have  been  collected,  as  well  in  these  levels, 
as  in  other  parts  of  Great  Britain  where  these  subterraneous 
forests  have  been  discovered. 

MOORS,  MOSSES,  AKD  BOOS. 

It  having  been  reported  in  Lincolnshire,  that  a  large  ex- 
tent of  islets  of  moor,  situated  along  its  coast,  and  visiMe  on- 
ly at  the  lowest  ebbs  of  the  tide,  was  chiefly  composed  di 
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Z34  GEOLOGICAL  CHANGES  OF  THE  EARTH, 
miles  south  of  Sutton.  On  the  north  side,  the  mooiy 
islets  extend  as  far  as  Grimsby,  on  the  south  of  the  mouth 
of  the  Humber :  and  it  is  a  remarkable  circumstance,  that 
in  the  large  tracts  of  low  land  which  lie  on  the  south  banks 
of  that  river,  a  litde  above  its  mouth,  there  is  a  sohtem- 
neous  stratum  of  decayed  trees  and  shrubs,  exactly  re^ 
&embling  those  observed  at  Sutton.  At  Axholme  isle,  a 
similar  stratum  extends  over  a  tract  often  miles  in  lengtbi 
by  five  in  breadth.  The  roots  there  also  stand  in  the  places 
t^here  they  grew ;  while  the  trunks  lie  prostrate,  amid  the 
roou  of  aquatic  plants  and  reeds. 

Little  doubt  can  be  entertained  of  the  moory  islets  of 
Sutton  being  a  part  of  this  extensive  subterraneous  stratum^ 
which,  by  some  inroad  of  the  sea,  has  been  there  stripped 
of  its  covering  of  soil.  The  identity  of  the  levels ;  tlwt  of 
the  species  of  trees ;  the  roou  of  these  aifixed,  in  both,  to 
the  soil  \i'here  they  grew;  and,  above  all,  the  flattened 
shape  of  the  trunks,  branches,  and  roots,  found  in  the 
isleu,  which  can  only  be  accounted  for  by  the  heavy  pres- 
sure of  a  super<>induced  stratum,  are  suflkient  reasons  for 
this  opinion.  Such  a  widespread  assemblage  of  vegetable 
ruins,  lying  almost  in  the  same  levd,  and  that  levd  gene- 
rally under  the  common  mark  of  low  water,  naturaUy 
gives  rise  to  reflections  ou  the  epoch  of  this  deatmclioOy 
ufid  the  agency  by  which  it  was  eflfected. 

The  original  catastrophe  which  buried  this  immense 
forest  must  have  been  of  Tei;3r  ancient  date ;  but  it  is  to  be 
suspected,  that  the  inroad  of  the  sea  which  uncovered  the 
decayed  trees  of  the  islets  of  Sutton,  is  comparatively  re- 
cent. The  state  of  the  leaves,  and  the  timber,  and  also 
the  tradition  of  the  country  people,  concur  to  streiufthen 
this  suspicion.  Leaves  and  other  delicate  prtts  of  plants, 
though  they  may  be  long  preserved  in  a  subterraneous  sUn- 
ttioD,  cannot  remain  uniniured,  when  exposed  to  the  ac- 
tion of  the  waves,  and  of  the  air.  The  inliabilants  of  Sut- 
ton believe  that  their  parish  church  once  stood  on  the  sj^ 
where  the  islets  now  are,  and  was  submeised  by  the  in- 
roads of  the  sea;  that,  at  very  low  water,  their  ancestors 
could  even  discern  its  ruins ;  and  that  their  present  church 
was  built  to  supply  the  place  of  that  which  was  washed 
away.  So  many  concomitant,  though  weak,  testimonies, 
render  their  report  to  a  certain  dilgree  deassrving  of  credit^ 
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The  productkMi  of  the  quaking  boei  is  as  folkMrs:-* 
WImd  a  stream  or  spriog  runs  through  a  flat,  it  becomei 
filM  with  weeds  in  summer,  and  trees  fairacross  and  dam 
it  up.  During  the  winter  seasoq  the  water  stagnates  more 
and  more  every  year,  until  the  whole  flat  is  eo^esedL  A 
coarse  kind  of  grass,  peculiar  to  these  bogs,  springs  up  In 
tttft^  the  roots  of  which  are  consolidated,  mid  which,  in  a 
few  years,  grow  to  the  height  of  several  feet.  In  the  win- 
ter the  grass  rots,  and  falls  with  its  seed  on  the  tofts,  thus 
adding  to  their  growth  the  ensuing  spring.  The  tops  of 
flags  and  grass  are  sometimes  interwoven  on  the  sorface 
of  the  water,  and  gradually  becoming  thicker,  cover  its 
superfices.  On  this  covering  lierbs  grow ;  and  by  the  in> 
terweaving  of  their  roots,  it  is  rendered  90  string  as  to 
bear  a  man.  Some  of  tliese  bogs  sink,  whm  a  man 
stands,  to  a  considerable  depth,  imd  rise  before  and  be* 
hind :  underneath,  the  water  is  clear.  Even  these  in  time 
become  red  bogs ;  but  may  easily  be  converted  into  mead- 
ow  land,  by  clearing  a  trench  for  the  passage  of  the  water. 

Sir  Hans  Sloane,  in  his  account  of  the  bogB  of  Ireland, 
published  in  the  Philosophical  Transactions,  notices  a  co- 
vious  fact,  namely,  that  when  the  turf-diggers,  after  having 
dug  out  the  earth  proper  to  make  turf  or  peat,  reached  tlw 
bottom,  so  as  to  come  to  the  clayev  or  other  soil,  by  drain- 
ing ofi*  the  water,  they  met  with  the  roots  cMf  fir-trees, 
with  their  stumps  standing  uprieht,  and  theur  branches 
spread  out  on  every  sids  Itaritontauy.  This  was  evidently 
the  place  of  the  growth  of  these  trees,  the  branches  of  the 
roots  of  which  are  in  some  parts  matted,  as  is  seen  in  the 
roots  of  trees  closely  planted*  .  Lai^e  pieces  of  wood  have 
been  found,  not  duly  in  day-pits,  but  lilLewise  in  quarries 
or  stone-pits,  in  the  blocks  of  stone  raised  out  of  tb^ 
istrata  or  layers.  The  black  spongy  mould  employed  for 
peat  smells  strongly  of  bitumen,  or  petrolesuaD,  a  great 
proportion  of  the  oil  of  which  is  yielded  by  distilktion. 
In  several  parts  of  Ireland  a  singular  phenomenon  has  been 
observed :  on  horses  trampling  with  their  feet  on  a  space 
of  soft  ground,  a  sudden  appearance  of  light  ensued.  On 
the  mould,  which  agreed  in  colour,  lightness,  &c.  with 
peat-earth,  being  examined  with  a  microscope,  the  liffhl 
was  found  to  proceed  from  an  abundance  of  small  seSfl* 
transparent  whitish  live  worms  which  lay  in  it* 
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838        GEOLOGICAL  CHANGES  OF  THE  EARTH, 
tion  of  Earl  Goodwin's  estate.    It  hafipeiied  in  tke  year 
1771,  after  severe  raios  which  had  in  nany  places  pra- 
-daced  great  inundatioiis  of  the  rivers.    The  following  is  a 
eoBCise  descriptioD  of  the  spot  where  this  event  happened. 

Along  the  side  of  the  river  Eskisa  vale,  abootmnilein 
breadth,  bounderi  ^oa  the  south-east  by  the  liver,  and  on 
the  north-west  by  a  steep  bank,  aboat  thirty  feet  in  height 
above  the  level  of  the  vale.  From  the  top  of  the  bank 
the  gronnd  rises  on  an  easy  ascent  for  about  a  quarter  of  a 
mile,  where  it  is  terminated  bv  the  moss,  which  extends 
about  two  miles  north  and  south,  and  abont  a  mile  and  a 
half  east  and  west,  being  bounded  on  the  north-west  by 
the  river  Sarfc.  It  is  probable  that  the  solid  grovnd,  Irom 
the  top  of  the  bank  above  the  vale,  was  contimied  in  the 
same  direction  under  the  moss,  before  its  inuption,  lor  a 
considetable  space ;  for  the  moss,  at  the  place  where  the 
irruption  happened,  was  indined  towards  the  sloping 
ground.  From  the  edge  of  the  moss  there  was  a  gully  or 
-Mlow,  calM  by  the  country  people  the  gapj  and  said  to 
be  thirty  yards  deep  where  It  entored  the  vale :  down  this 
hoUow  ran  a  smaH  riH  of  water,  which  was  often  dry  in 
summer,  not  having  any  other  supply  but  wiiat  fihered 
from  the  ntoss. 

The  irruption  happened,  at  the  head  of  Hds  gap,  00  tiie 
flight  of  the  16th  of  Nov^ember,  lietween  the  hours  of  ten 
«iKi  eleven,  when  all  the  neighbouring  rivers  and  brooks 
were  prodigiously  swollea  by  the  rains.    A  large  body  of 
the  moss  was  forced,  partly  by  the  great  fall  of  rain,  and 
partly  by  the  springes  beneath,  into  a  small  beck  or  born, 
which  runs  within  a  few  yards  of  its  border  to  the  soatli. 
east.     By  the  united  pressure  of  the  water  behind  it,  and 
of  this  beck,  whidi  was  then  vesy  high,  it  was  carried 
down  a  narrow  glen  between  two  banks  about  ^ree  hun- 
dred feet  high,  into  a  wide  and  spacious  pjain*  over  a  fMtrt 
of  which  it  spread  with  great  rapidity.     The  moss  contin- 
ued for  some  time  to  send  off  considerable  qoaniities  01 
ks  substance,  which,  being  borne  along  by  the  torrent,  on 
the  back  of  the  first  great  body,  kept  it  for  many  iraurs  in 
perpetual  motion,  And  drove  it  stHI  fiirther  on.     Diiving 
the  Arst  night,  at  least  four  hundred  acres  of  fine  araMe 
land  were  covered  with  moss  from  three  to  twelte  or   fif- 
teen feet  la  depth:    Several  houses  ware  destroyed,  noch 
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^  GEOLOGICAL  CHANGES  OF  THE  EARTH, 
agency  of  subterraneous  volcanoes,  do  not  bear  any  p^ 
portion  to  those  which  are  perpetually  forming,  by  the 
silent  but  persevering  efibrts  of  the  sea  worms  bv  whicli 
coral  is  produced.  Banks  of  coral  are  found  at  all  depths, 
and  at  all  distances  from  tbe  shore,  entirely  unconnected 
with  the  land,  and  detached  from  each  other.  By  a  quick 
progiession,  they  grow  up  towards  the  surfaoa ;  while  the 
winds,  heaping  up  the  coral  from  deeper  water,  chiefly 
accelerate  the  formation  of  these  banks  into  shoals  and 
islands.  They  become  gradually  shallower;  and  when 
once  the  sea  meets  with  resistance,  the  coral  is  quickly 
thrown  up  by  the  force  of  the  waves  breaking  against  the 
bank.  These  coral  banks  have  been  seen  in  all  their 
stages — ^some  in  deep  water— -others  with  a  few  rocks  ap- 
pearing above  tbe  surface,  just  formed  into  islands  without 
the  least  appearance  of  vegetation ;  and,  lastly,  others  cov* 
ered  with  spil  and  weeds. 

The  loose  corals,  rpUed  inward  by  the  billows  in-large 
pieces,  ground,  and,  the  reflux  being  unable  to  carry  them 
away,  become  a  bar  to  the  coagdated  sand  whh  which 
.they  are  always  intermixed.  This  sand,  being  eauest 
raised,  is  lodged  at  top ;  and  when  its  accumulated  mass 
ia  elevated  by  violent  stomas,  and  no  longer  within  the 
reach  of  common  waves,  it  becomes  a  resting-place  to 
birds  whom  the  search  of  prey  draws  thither,  llieir  dung, 
leathers,  &c.  augment  the  soil,  and  prepare  it  for  the 
feccfitibn  of  accidental  roots,  branches,  and  seeds,  cast  up 
by'tMh^ves,  or  brought  thither  by  birds.  Thus  islands 
areiormed:  the  leates  and  rotten  branches,  intemrixing 
with  the  sand,. produce  in  time  a  light  black  mould,  in 
vhich  ^rees  and  shrubs  vegetate  and  thrive.  Cocoa  nuts, 
which  continue  long  in  the  sea  without  losii^  their  vegeta- 
tiva  powers,  having  been  thrown  on  such  islands,  produce 
trees  which  are  particularly  adapted  to  all  soib,  whether 
sandy,  rich ,  or  rocky. 

The  violence  of  the  waves,  within  the  tropics,  most 
generally  be  directed  to  two  points,  according  to  the  mon- 
soons. Hence  the  iskinds  formed  from  coral  banks  most 
be  long  and  narrow,  and  lie  nearly  in  a  meridional  directioa. 
Even  supposing  t|ie  banks  to  be  round,  as  they  seldom  are 
when  large,  the  sea  meeting  most  resiataace  in  the  middle, 
Dfiuat  heave  up  the  matter  la  greater  quantities  there,  than 
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ZA        GEOUKHCAL  CHANGES  OF  THE  EARTH, 
viftted  OB  the  sane  coast,  m  tialy  pkiloMplncal  and 
throws  great  tight  en  these  aarpming  prodacdons  of  aatiwe. 

^  This  little  island,  or  rather  the  summidiag  reef,  which 
is  ikreo  or  four  miles  looff,  affords  shelter  fioas  the  south- 
east winds,  it  is  scarcely  oKire  than  a  mile  in  drciiiBleiw 
enoe,  but  appears  to  be  increasing  both  in  eiovatiai^  and 
OBtettt.  At  no  veiy  distant  period  of  time,  it  was  one  of 
those  banks  produced  by  the  wasliing  <q»  of  sand  and  hro- 
hm  corad,  of  which  moot  reels  afford  instances,  and  those 
of  Toires'  Strait  a  great  many.  These  banks  aro  in  dif- 
iSerent  s|ages  of  progress  $  some,  like  this,  aro  become  isl> 
ands,  but  not  3i«t  bidiitable;  some  aro  above  high-water 
nmi^bot  dsstltoite  of  v^etotion ;  whilst  othcn  are  o?er« 
flowed  with  every  rotoraio^  tide. 

^  It  seems  to  me,  that,  when  tlieanimalcuks  which  form 
the  corals  at  the  bottom  of  the  ocean,  cease  to  Kve,  their 
structores  adhero  to  each  other,  by  virtue  either  of  the 
gtutiooas  remains  within, or  ctf  some  property  iasait  water; 
and  the  interstices  being  gradually  filled  op  with  sand  and 
broken  pieces  of  eoral  washed  by  the  sea,  which  also  ad- 
here, a  mass  of  rock  is  at  length  formed.  Future  races  of 
These  animalcules  erect  their  habitaliooa  upon  the  rising 
bank,  and  die  in  their  turn,  to  increase,  bat  principaHyto 
elevate,  this  monument  of  their  wonderful  labours.  The 
care  taken  to  work  perpendicularly  in  tim  early  stages, 
would  BMurk  a  surprising  instinct  in  these  diminutive  cren- 
tures.  Theimroll  of  coral  for  most  part  in  situations  whero 
Ae  w^ds  are  constant,  being  arrived  at  the  surfoce,  a^ 
fords  V  shelter,  to  leevwd  of  which  their  infont  colonies 
may  be  safely  sent  forth,  and  to  this  their  instinctive  fore- 
sight it  Sieems  to  be  owing,  that  the  windward  sMe  of  a 
reef  exposed  to  llie  open  sea,  is  generally,  if  no*  ahraya, 
the  highest  part,  and  rises  ahnost  perpencttcnlar,  sometimes 
from  ue  depth  of  200,  and  pertiapa  many  osore  fothoan. 
To  be  constantly  covered  with  water,  seems  necessaiy  to 
the  eiistenoe  of  the  aalmalcnles,  for  they  do  not  work, 
except  in  holes  open  the  reef,  beyond  low-water  marie; 
but  the  coral  sand  and  other  broken  remnants  thrown  up 
by  the  sea  adhere  to  the  rock,  and  form  a  solid  mass  with 
h,ns  high  as  the  common  tides  reach.  That  elevation 
surpassed,  the  future  remnants,  being  rarely  covered,  lose 
their^dhesive  property;  and  remainbg  in  •  iooae  state, 

Digitized  by  Google 


^^^^^^^INM^^^^^H 

^^^^H 

^^^^^HM^i  1     "'  I'l^^^l^^^^^l 

^^^^^^^^^^^VVR^^^^ 

^^^^K 

'   -^1m  of  nil 

^^^^4^^ 

^^    WII*C.  AM)  l>v 

1 

^^ft^. 

■  -  1 

MP'  \. 

1 

1' 

^1  ku 

It* 

^H  ^^' 

1  H* 

^H 

ht 

^^^^^li^t     .,        ' 

^^^^^^^^^^^^^Bi  1 

^H_-.-. 

i 
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nearly  equal  portions.  Tliis  vast  extent  U  inpregoated 
with  nitre  and  other  salts,  which  taiot  the  neigbbourii^ 
lakes  and  rtveniy  and  has,  on  that  account,  been  denon^* 
nated  the  Guat  Salimb  DxsskT. 

AAABIAN  DSMEKTS. 

The  samot  dbsbets  or  Ababia  form  one  of  ilie  most 
striking  objectt  of  that  country.  From  the  hills  of  Omon, 
which  appear  to  be  a  continuation  of  those  on  the  otlier 
side  of  the  Persian  gulf,  as  far  as  Mecca,  the  greater  part 
of  Negad  »  one  praligious  desert,  intemipted,  towards 
the  frontiers  of  Hejas  and  Yemen,  or  Arabia  Felix,  by 
Kirge,  containing  the  district  of  Sursa,  and  several  oaaoj 
or  fertile  qrats.  The  noitb-west  part  of  Negad  preseou 
almost  a  continued  desert,  and  b  considered  as  a  prolonga- 
tion of  the  one  above  mentioned. 

The  Bblbb  bl  Habam ,  or  Holt  Land  of  Islam,  of 
which  Mecca  ts  the  capital,  is  comprehended  between  the 
Red  Sea,  and  an  hrrtt[ular  line  which,  commencing  at 
Arabogy  about  sixty  nmes  to  the  north  of  Djedda,  forms  a 
bend  from  the  north-east  to  the  south-east,  in  passing  by 
Yelemlem,  two  days' journey  to  the  north-east  of  Mecca. 
It  thence  continues  to  Kama,  nearly  seventy  miles  to  the 
east  of  the  same  place,  and  twenty-four  miles  to  the  west 
of  Taif,  which  is  without  the  limit  of  the  H<^y  Land ;  af- 
ter which,  turning  to  the  south-west,  it  passes  by  Drataerk^ 
and  terminates  at  Mehherma  upon  the  coast,  at  the  port 
named  Almarsa  Ibrahim,  about  ninety  miles  to  the  south- 
east of  Djedda. 

It  therefore  appears  that  the  Holy  Land  is  about  one 
hundred  and  seventy  miles  in  length,  from  the  north-west 
to  the  south-east,  and  eichty-four  miles  In  breadth,  from 
the  north-east  to  the  south-west — which  space  is  compre* 
hended  In  that  part  of  Arabia,  known  by  the  name  of 
£d  Hbjijbae,  or  the  L^no  of  Pilorimaob,  and  includea 
the  cities  of  Median  and  Taif.  It  has  not  any  river; 
and  the  only  water  to  be  found,  is  that  of  some  inconude- 
able  springs,  which  are  not  numerous,  and  the  brackish 
water  obtahbed  from  the  deep  wells.  Thus  it  is  a  bbal 
OBtSET.  It  is  at  Mecca  and  Medina  alone  that  cistemii 
have  been  wrought  to  preserve  the  rain  water;  on  which 
account,  a  garden  is  very  rarely  to  be  seen  rhrotighout  tliia 
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vast  temtory.  The  plains  are  composed  either  of  sand, 
or  bad  earth,  entirely  abandoned ;  and,  as  the  inhabiunts 
do  not  in  any  part  of  the  country,  sow  any  description  of 
grain,  they  are  supplied  with  floor,  &c.  from  Upper  £gypt; 
Yemen,  and  India* 

AtRICAK  0KSBRTS. 

The  most  striking  feature  of  Africa  consists  of  the 
immense  deserts  which  pervade  its  surface,  and  which  are 
supposed  to  comprise  the  one  half  of  its  whole  extent, 
The  chief  of  these  is,  by  way  of  eminence,  called  Sabaiu« 
or  the  Desert.  It  stretches  from  the  shores  of  the  Atlantic, 
with  few  interruptions,  to  the  confines  of  Egypt,  a  space 
of  more  than  forty-five  degre^  or  2700  geogmphicai 
miles,  by  a  breadth  of  twelve  4t^^^9  or  720  ge<^raphical 
miles.  It  is  one  prodigious  ei^anse  of  red  sami,  and  sand- 
stone rock,  of  the  graaukitions  of  which  the  red  sand  con- 
sists. Jt  is^  in  truth,  an  empire  of  sand  which  seems  to 
defy  every  exertion  of  human  power  or  industry,  although 
it  is  interspersed  with  various  islands,  and  fertile  and  cul- 
tivated spots  of  different  sizes,  of  whicb  Fessan  is  the 
chief  of  those  which  have  been  hitherto  explored. 

Nearly  in  the  centre  of  this  sandy  ocean,  and  nearly 
mid-way  between  the  Mediterranean  Sea  and  the  coast  of 
Guinea,  rise  the  walls  of  Tooibuctoo,  the  capital  of  the 
very  interesting  empire  of  Bembarra— ^  city  which  con* 
stitutes  the  great  mart  for  the  commerce  of  all  the  inte- 
rior of  Africa.  To  maintain  this  commerce  is  the  labori- 
ous work  of  the  akkabaarSy  or  caravans,  which  cross  this 
enormous  desert  from  almost  every  part  of  the  African 
coisst.     The  mode  in  which  if  is  traversed  is  highly  curious. 

The  caravans  consist  of  several  hundred  loaded  camels, 
accompanied  by  the  Arabs  who  let  them  out  to  the  mer- 
chants for  the  transport  of  their  goods.  During  their  route, 
they  are  often  exposed  to  the  attacks  of  the  roving  Arabs 
i}f  Sahara,  who  generally  commit  their  depredations  on 
the  approach  to  the  confines  of  the  desert.  In  this  tire- 
some journey,  the  caravans  do  not  proceed  to  the  place 
of  their  destination,  in  a  du^ct  line  across  the  trackless 
desert,  but  turn  occasionally  eastward  or  westward,  ac- 
cording to  the  situation  of  certain  fertile,  inhabited,  and 
cultivated  spoU,  called  ooBCBy  Interspersed  in  various  parts 
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of  the  Sahara,  like  islands  in  the  ocean.  These  serve  as 
watering-places  to  the  men,  as  well  as  to  feed,  refresh  and 
replenish  the  hardy  and  patient  camel.  At  each  of  these 
ciiUivated  spots,  the  caravan  sojoams  about  seven  days, 
and  then  proceeds  on  its  journey,  until  it  reaches  another 
spot'of  tbe  same  description.  In  the  intermediate  jour- 
nies,  the  hot  winds,  denominated  shubic,  or  smooM,  are 
otten  so  violent,  as  considerably,  if  not  entirely,  to  exhale 
ihe  water  carried  in  skins  by  the  cameb  for  the  use  of  the 
passengers  and  drivers.  On  these  occasions  it  is  affirmed 
Wy  the  Arabs,  that  five  hundred  dollars  have  been  frequent* 
ly  given  for  a  draught  of  water,  and  that  ten  or  twenty 
dollars  are  commonly  paid,  when  a  partiail  exhalation 
has  occurred.  These  serening  winds  will  be  particular- 
ly described,  in  treating  o^tmospherical  phenomena. 

In  1805,  a  caravan  pmeeding  from  Tombuctoo  to 
Tafiiet,  was  disappointed  in  not  finding  water  at  one  of 
the  usual  watering-places,  when,  horrible  to  relate,  the 
whole  of  the  persons  belonging  to  it,  two  thousand  in  num- 
ber, besides  one  thousand  eight  hundred  camels,  perished 
of  thirst !  Accltients  of  this  nature,  account  lor  the  vast 
quantities  of  humbn  and  other  l>ones  which  are  found 
heaped  together  in  various  parts  of  the  desert. 

Tbe  following  is  the  general  route  of  the  caravans,  in 
crossing  the  desert.  liaving  left  the  city  of  Fez,  the  capi- 
tal of  Morocco,  they  proceed  at  the  rate  of  three  miles  and 
a  half  an  hour,  and  travel  seven  hours  each  day.  In  the 
space  of  eighteen  days  they  reach  Akka,  where  they  remain 
a  month,  as  this  is  the  place  of  rendezvous  at  which  they 
are  formed  into  one  grand  accumulated  caravan.  In  pro* 
ceeding  from  Akka  to  Tagassa,  sixteen  days  are  employ- 
ed ;  and  here  again,  the  caravan  sojourns  fifteen  days  to 
refresh  the  camels.  It  tlien  directs  its  course  to  the  oasi^ 
and  well  of  Taudeny,  which  is  reached  in  seven  days ; 
and,  after  another  stay  of  fifteen  days,  proceed  to  Arawan, 
a  watering-place,  situated  at  a  like  distance.  After  hav- 
ing sojourned  there  fifteen  days,  it  sets  out,  and  reaches 
Tombuctoo  on  the  sixth  day,  after  having  performed  a 
journey  of  fifty-four  days  of  actual  travelling,  and  seventy- 
Vive  of  repose,  making,  altogether,  from  Fez  to  Tombuc- 
too, one  hundred  ai^  twenty-nine  days,  or  four  kinat 
months  and  nine  days. 
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arrival  of  the  caravan,  whieh  tbej  plttodci  witiioiit  mercy, 
leaving  the  unfortiuiate  merchantt  entirely  deatitute. 

TIm  foody  dress,  and  accommodatioos  of  tiie  people 
who  compose  the  caravans,  are  simple  and  naturaL  Belqg 
prohibited  by  their  religion  the  use  of  wine  and  intoxi- 
eating  liquors,  and  ezlMNrtedby  iis  principles  to  temperance 
ui  all  things,  they  are  commonly  satisfied  with  a  few  noiir*- 
jshing  dates,  and  a  draught  of  water,  travelling  for  weeks 
successively  without  any  other  food.  At  other  times,  when 
they  undeitake  a  journey  of  a  few  weeks  across  1^  de- 
sert, a  litde  barley  meal,  noiixed  with  water,  constitutes 
their  only  nourishment.  In  following  op  this  abstemlooi 
mode  of  life,  they  neve^om(4ain,  but  wlace  themselves 
with  the  hope  of  reachifl^beir  nadve  country,  singing  oc- 
casionally during  the  jou^^,  whenever  they  approach  a 
habitation,  or  when  the  camels  are  fatigued.  Their  songs 
are  usually  sung  in  trio  $  and  those  of  the  camel-drivers 
who  have  musical  voices,  join  in  the  choras*  These  sob^s 
have  a  surprising  effect  in  renovating  the  cameb  $  while 
the  symphony  and  time  maintained  by  the  singers,  surpass 
what  any  one  would  concdve  who  has  not  h^vd  them,-  ■■ 
The  day's  journey  is  terminated  early  in  the  afternoon, 
when  the  tents  are  pitched,  prayers  said,  and  the  supper 
prepared  by  sun-set.  The  guests  now  arrange  themselves 
in  a  circle,  and,  the  sober  meal  being  terminated,  converse 
till  they  are  overcome  by  sleep.  At  day«break  next  morn- 
ing, they  again  proceed  on  their  journey. 

PILGRIMAGE  ACROSS   TBS   DSSERTS. 

Thb  following  veiy  lively  description  of  a  pilgrimi^ 
across  the  desert  is  given  by  AU  Bey,  in  his  travels  in  Mo. 
rocco,  Tripoli,  &c.  It  is  an  animated  picture  which  pK>iir- 
trays  in  tlie  strongest  coloun  the  perils  and  suffetii^  en* 
countered  in  these  emerprises, 

<<  We  continued  marching  on  in  great  haste,  for  fear  of 
being  overtaken  by  the  four  hundred  Arabs  whom  we 
wished  to  avoid.  For  this  reason  we  never  kept  the  com- 
mon road,  but  passed  through  the  middle  of  the  desert, 
marching  through  stony  places,  over  easy  hills.  This  couii- 
t>y  is  enar^y  without  water  $  not  a  tree  is  to  be  seen  in  it, 
not  a  ndk  which  can  afford  a  shelter  or  shade.  A  traQ»> 
parent  atmosphere,  aa  intense  son,  darting  ito  beams  upon 
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haviiig IbradMii them  aswcllagtheoreofmydBgOimd 
of  mj  instroments. 

I  looked  upon  this  lots  with  the  greatest  ioMereoet, 
as  if  they  had  Dot  belonged  to  me,  and  pmlied  on.  But 
my  hone  began  pow  to  trenble  under  me,  and  yet  he  was 
the  strongest  of  the  whole  caravan.  We  proceeded  in  st- 
lent  despair.  When  I  endeavonred  to  encoon^  ainrof 
the  party  to  Increase  hte  pace,  he  answered  me  ^  Mbaf 
steadily  at  me,  and  by  piming  bis  lore  finger  to  Ids  moott 
to  indicate  the  groit  thifBt  by  which  he  was  affected.  As 
I  was  reproaching  our  condnctlng  officers  fortheir  tnatoen- 
tion,  which  had  occasioned  this  wadt  of  water,  chey  ez- 
cnsed  themselves  by  alledging  the  nratfny  of  the  ondate; 
and  besides,  added  they,  <'  I>o  We  not  suffer  fike  theirest  f^ 
Our  fate  was  the  more  s%scklng,  as  evety  one  ofns  was 
sensible  of  the  impossibility  of  supporting  the  fatigue  to  the 
place  where  we  were  to  meet  wim  water  again.  At  last^ 
at  about  four  in  the  evening,  I  had  my  tarn  and  fell  down 
with  thirst  and  Aitigoe. 

Extended  without  consciousness  on  the  gromid,  hi  the 
middle  of  the  desert,  left  only  with  four  or  five  men,  one 
of  whom  had  dropped  at  the  same  momedt  with  myself, 
and  all  without  any  means  of  assisting  me,  became  they 
knew  not  where  to  find  water,  and,  if  they  had  known  it, 
had  not  strength  to  fetch  it,  I  should  have  perished  wHh 
them  on  the  spot,  if  Providence,  by  a  kind  of  miracle, 
had  not  preserved  us. 

Half  an  hour  had  already  dapsed  since  I  had  Mlea 
senseless  to  the  ground,  (as  I  have  since  been  tolrfjO  when, 
at  some  distance,  a  consklenJ>le  camvan,  €i  more  rnan  two 
thousand  souls  was  seen  advancing.  It  was  under  the  6U 
rection  of  a  marebout  or  sahit  called  Sidi  Alarbi,  who  waa 
sent  by  the  Sultan  to  Ttemsen  or  Tremecen.  Seeing  ns  in 
this  distressed  situation,  he  ordered  some  skins  of  water  to 
be  thrown  over  us.  AAer  I  had  received  several  of  them 
over  my  face  and  hands,  I  recovered  my  senses,  opened 
my  eyes,  and  looked  around  me,  without  bein^  able  to 
discern  anv  body.  At  last,  however,  I  distinguished 
seven  or  eight  sheriffs  and  (hkeers,  who  gave  me  their 
assistance,  and  shewed  me  much  kindness.  ;I  endea- 
voured to  speak  to  them,  but  an  invincible  knot  id  nay 
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tfaraet  seemed  to  hinder  me;  I  could  only  make  myself 
imdeffBlood  by  sigfiiB,  and  by  pointiog  to  my  neath  wkb 
my  finger. 

They  oootknied  poariog  water  over  my  foce,  arms, 
and  hands,  and  at  last  I  was  able  to  swallow  small  mouth- 
lulls.  This  enabled  me  to  ask,  <  WTio  are  gou  P  When 
they  heard  me  speak,  they  expressed  th«^  joy,  and  an- 
swmd  me,  <  Fear  nothing  ;  far  from  being  rtMersy  we 
mreffomr  frkndef  and  every  one  roentioaed  bis  name.  I 
began  by  degrees  to  recollect  their  faces,  but  was  not  aMe 
to  remember  their  names..  They  poured  again  over  me  a 
«dll  gneater  qoantity  of  w»ter,  gave  me  some  to  drink,  filled 
some  of  my  kalher  bags,  and  left  me  in  haste,  as.every 
minute  qient  in  this  place  was  precious  to  them,  and  could 
not  be  repaired. 

This  attack  of  thirst  is  perceived  all  of  a  sudden  by  an 
extreme  aridity  of  the  skin ;  the  eyes  appear  to  be  bk)«dy, 
the  tongue  and  mouth  both  inside  and  outside  are  covered 
with  a  crust  of  the  thickness  of  a  crown  piece;  this  crust 
is  of  a  dark  yellow  cokor,  of  an  insipid  taste,  and  of  & 
consistence  like  the«seft  wax  from  a  beehive.  A  fatntness 
or  languor  takes  away  the  power  to  move ;  a  kind  of  knot 
in  the  throat  and  diapfaragm,  attended  with  great  pain,  in- 
terrupts respiration.  Some  wandering  tears  escape  from 
the  eyes,  and  al  Iwt  the  snflerer  drops  down  to  the  earth, 
and  in  a  few  moments  loses  all  consciousness.  These  are 
the  symptoms  which  I  remarked  in  my  unfortunate  fellow 
travellen,  and  which  I  experienced  myself. 

I  got  with  difficulty  on  my  horse  again,  and  we  pro- 
ceeded on  our  journey.  My  Beduins  and  my  faithful 
Salem  were  gone  on  difierent  directions  to  find  out  some 
water,  and  two  hours  afterwards  they  returned  one  after 
another,  carrying  along  with  them  some  t;ood  or  bad  water, 
ns  they  had  been  able  to  find  it ;  every  one  presented  to 
me  part  of  what  he  had  brought ;  I  was  obliged  to  taste  it, 
and  I  drank  twenty  times,  iMit  as  soon  as  I  swallowed  it 
my  BKNith  became  as  dry  as  before;  at  last  1  was  not  able 
cither  to  spit  or  to  speak. 

The  greatest  part  of  the  soil  of  the  desert  consists  of 
pure  clay,  except  some  small  traces  of  a  calcareous  nature. 
The  whole  surface  is  covered  with  a  bed  of  chalky  calca- 
reous stone  of  a  whitish  colour,  smooth,  round,  and  loose. 
24 
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and  of  the  sise  of  the  fist;  they  are  almoit  all  of  the  i 
dimension,  and  their  surface  is  carious  like  pieces  of  oM 
snortar  j  I  look  upon  this  to  he  a  true  volcanic  prodnctkHH. 
.This  bed  is  extended  with  such  perfect  rq;ularity,  that  the 
whole  desert  is  covered  with  it  ;^  a  circumstance  which 
makes  pacing  over  it  very  fiatiguiog  to  the  traveller. 

Not  any  animal  is  to  be. seen  in  this  desert,  neither 
quadrupeds,  birds,  reptiles,  nor  insects,  nor  any  plant  wlutt- 
cver  ;'and  Uie  travdler  who  is  obliged  to  pass  throotgh  it, 
h  sorrQunded  by  the  silence  of  deaSi.  It  was  not  tiU  four 
in  the  evening  that  we  began  to  dbtinguish  some  small 
plants  burnt  with  the  sun,  and  m  tree  of  a  thorny  nature 
without  blossom  or  fruit." 

SANDS  OF  THE  DKSKBT. 

Kow  o'er  their  &ea4  the  whizung  whirlwinds  breath^^ 
And  the  live  desert  pants,  and  heaves  beneath ; 
Tinged  by  the  crimson  sun,  vast  columns  rise 
Of  eddying  •sands,  and  war  amid  the  skies, 
In  red  arcades  the  billowy  plain  surround, 
And  stalking  turrets  ^anca  upon  the  ground. 

DARWIK. 

In  the  pathless  desert,  high  mounds  of  sand,  shifting 
Jirith  every  change  of  wind,  sunrouod  the  travellers  on  eveiy 
side,  and  conceal  from  his  view  all  other  obiects.  There 
the  wind  is  of  a  surprising  rapidity,  and  uie  sand  so  es^ 
tremely  fine,  that  it  forms  on  the  ground  waves  which  re> 
semble  those  of  the  sea.  These  waves  rise  up  so  fast,  that 
in  a  very  few  hours  a  hill  of  from  twenty  to  thirty  feet 
)kigh  is  transported  from  one  place  to  another.  The  shift* 
ing  of  these  hills,  however,  does  not  take  place  on  a  sud- 
den, as  is  generally  believed,  and  is  not  by  any  means  ca- 
pable of  surprising  and  burying  a  caravan  while  on  the 
march.  The  mode  in  which  the  transposition  of  the  hills 
takes  place  is  not  difficult  of  explanation.  The  wind 
sweeping  the  sand  from  the  surface  continually,  and  that 
with  an  astonishing  rapidity,  the  ground  lowers  every  mo- 
ment :  but  the  quantity  of  sand  in  the  air  increasii^  as 
quickly  by  successive  waves,  cannot  support  itself  tlwre, 
but  fails  in  heaps,  and  forms  a  new  hill,  leaving  the  place 
it  before  occupied  level,  and  with  the  appearance  of  having 
been  swept. 
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wtTe,  again  ascendiiig  in  a  strait  line,  io  the  same  extra-' 
ordinary  maaner  as  a^yve  described,  so  as  to  forma  bolioar 
or  path  betsFeeo  tiiem.  Otor  Jtraveiier  kept  as  much  in 
these  pafihs  as  die  directiou  be  had  to  take  would  ediow  f 
Imt  it  was  notiwithoiit  great  difficulty  and  fatigue  that  the 
camels  were  mrged  over  the  waves,  when  it  was  rei|Bisite 
to  doeo,ai]d  mere  particularly  when  they  had  to  clam- 
ber up  tbe  leeivard  or  perpendkolar  face  of  them,  in  at* 
temptiag  which  they  weie  ofteo  defeated.  On  the  oblique, 
or  snelving  side  they  ascended  pretty  well,  their  broad  fcet 
saving  them  fiomsmkiflg  deeper  than  did  the  travellers 
themselves;  and  the  instant  they  found  the  top  of  the 
wave  givmg  ^way  from  their  weight,  they  most  expertly 
droppai  on  their  knees,  and  in  that  nosture  gently  s^M 
down  with  the  sand,  which  was  hickily  so  unconnected, 
that  the  leading  camd  usually  caused  a  sufficient  breach 
for  the  others  to  IbUow  on  foot.  The  night  was  spent  on* 
der  shelter  of  one  t>f  these  sand  waves,  the  surrounding  a^ 
mosphere  heing  nneommonly  hot  and  close. 

Ob  the  foUowii^  day,  in  crossmg  a  desert  of  the  sane 
description,  the  like  impedimenu  occnrred;  but  theae 
were  triffing  coospaied  with  the  distress  sufiered,  not  only 
hy  our  traveller  and  his  people,  but  abo  by  the  camels,  from 
thrfloatnig  paitides  of  saad-«^  phenomenon  for  which  he 
confesses  himself  at^a  loss  to  account.  When  he  first  ob- 
aen^  it,  in  the  morning,  the  desert  appeared  to  have,  at 
the  distance  of  hdf  a  mile  or  less,  an  elevated  and  flat  sur- 
face iiom  six  to  twelve  laches  hi^  than  the  summits  of 
the  sand  waves.  This  vapour  appeared  to  recede  as  he  ad- 
vanced, and  once  or  twice  completely  enchrcled  his  party, 
ttmiCfng  the  horison  to  a  very  confined  space^  and  convey- 
ing a  most  gloomy  and  unnatural  scnsadon  to  the  nnnd  of 
die  bdiolders,  who  wera  atthe  same  moment  imperceptibly 
dieted   tHfth  innumeraUe  atoms  of  small  sand,  which 

etting  into  the  eyes,  mouth  and  nostrUs,  csli^  excesdve 
hatton,  attended  by  an  extreme  thii|(t^  wi#ch  was  increase , 
ed  in  no  small  degr^  by  the  intense  heat  of  the  son.  Thisr 
annoyance  Is  snpjosed  by  the  natives  to  originate  in  ther 
solar  beams  caus|(  the.  dust  of  the  desert,  as  they  em» 
phaticatty  ^blHt^o  ritieaad  float  through  the  air-^  uolioii 
which  appears  to  be  in  a  great  measure  correct,  this  sandy 
ocean  behig  only  visible  iHiring  the  hottest  pait  of  the  day. 
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nty  t6  bttve  cDdeaToiired  ta  sH  on  the  camels  during  it» 
iflipetuotis  fiiiy.  Before-  it  begafi^  the  sky  iru  deary  ssre 
a  few  small  douds  in  the  ooitfa-west  quarter ;  and  die 
tinfy  warnings  it  aibrded|  were  diecjppresrive  sidtrioess  of 
die  air,  and  a  vast  n«nber  of  whutwinds  springing  up 
on  ail  sides.  These  whiriwinds,  lie  observes)  mi^t  per- 
haps be  more  eonrecdy  expressed  by  some  other  name;  butr 
as  the  wind  issued  from  them  he  adopts  the  term.  They 
are  vast  columns  of  sand^  which  beein  by^a  triding  agita- 
tion, with  a  reviving  motion  on  ue  surface  of  the  de- 
sert, and  gradoally  ascend  and  expand,  until  their  tops 
,  are  1^  to  the^iew.  In  this  manner  they  move  about  with 
ever^breath  of  wind,  and  are  observed,  thirty  or  forty  of 
them  at  the  same  time,  of  difierent  dhttensioas,  apparently 
from  one  to  twenty  yards  in  diameter.  Those  wko  have 
seen  a  waler-spout  at  sea,  may  exactly  cooeeive  the  saase 
formed  of  suid  on  shore.  The  moment  the  guide  saw 
the  whirlwinds  disperse,  which  they  did  as  if  by  magic, 
and  a  cloud  of  dnst  approaching,  he  adinsed  the  party  u> 
dismount,  which  they  had  hardly  time  to  do,  andlodgo 
themselves  snugly  behind  the  camels,  when  a  storm  bonrt 
upon  them  with  a  forioui  blast  of  wind,  the  rain  falling  in 
huge  drops,  and  the  air  being  so  completely  darliened,. 
that  they  were  unable  to  dtscern  any  object  at  the  distance 
of  even  five  yards. 

The  foHowing  is  Bruce's  accolMif  of  this  singular  pheoo* 
menon,  which  he  represents  as  .one  of  the  most  magnificent 
spectacles  imaginable,  and  by  which  himself  and  his  com« 
panions  were  at  once  surprised  and  terrified.  Having  reach* 
ed  the  vast  expanse  of  desert  which  lies  to  die  west  and 
north*wesi  of  Uhendi,  they  saw  a  number  of  prodigious  pil- 
lars of  sand  at  differet|t  distances,  at  times  moving  with  great 
celerity,  and  at  others  stalking  on  with  a  majesde  slowness. 
At  mtervab  the  party  thought  they  should  be  overwhelmed 
by  these  sand  pillars ;  and  small  quantities  of  sand  did 
actually  more  than  once  reach  them.  Again,  they  would 
retreat  so  as  to  be  almost  out  of  sight,  their  summits  reach^ 
ing  to  the  very  clouds.  There  the  (ops  often  separated 
from  the  bodies ;  and  these  once  disjointed,  dispersed  in 
the  air,  and  did  not  appear  more.  They  were  sometimes 
Ijroken  near  the  middle,  as  if  stnick  by  a  laige  cannon- 
t>t.      About  noon  they  began  to  advance  with  Conii* 
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Jembie  swiftness  upon  the  party,  the  wind  being  very 
strong  at  north.  Eleven  of  them  ranged  alongside,  at 
about  the  distance  of  three  miles  from  them ;  and  at  this 
interval  the  greatest  diameter  of  the  lafgest  of  them  ap- 
peared to  Mr.  Bruce  to  be  about  ten  feet.  They  retired 
with  a  wind  at  south-east,  leaving  an  impression  on  our 
traveller's  mind,  to  which  he  could  give  no  name,  though 
assuredly  one  of  its  Ingredients  was  fear,  blended  with  a 
considerable  portion  of  wonder  and  surprise.  It  was  in 
vain  to  think  of  fleeing :  the  swiftest  horse,  or  lastest-sail- 
ing  ship,  would  not  iMve  been  of  any  use  in  rescuing  him 
from  his  danger.  The  full  persuasion  of  this  rivetedhim 
as  it  were  to  the  spot  where  he  s^ood,  and  he  allowed  the 
cameb  to  gain  on  him  so  much,  that  it  was  with  difficalty 
he  could  overtake  them. 

On  a  subsequent  occasion,  an  assemblage  of  these  mo- 
ving pillars  of  sand,  more  numerous,  but  less  in  size  than 
the  former,  approached  Mr.  Brace's  party  soon  after  sun- 
rise, and  appeared  like  a  thick  wood.  They  almost  dark- 
ened the  sun,  the  rays  of  which,  shining  through  them  for 
nearly  an  hour,  gave  them  an  appearance  of  pillars  of  fire. 
His  people  became  desperate,  some  saying  it  was  the  day 
of  judgmol-— «nd  others,  that  the  world  was  on  fire. 

Dr.  Clarke,  in  his  more  recent  travels  in  Egypt,  thus 
describes  this  pheaom'enon. 

One  of  those  immense  columns  of  sand,  mentioned  by  . 
Broce,  came  rapidly  towards  us,  turning  upon  its  base  as 
upon  a  pivot  'At  crossed  the  Nile  so  near  us,  that  the  whirl- 
wind by  which  it  was  carried,  placed  our  vessel  upon  its 
beam-ends,  bearing  its  large  saU  quite  into  the  water,  and 
nearly  upsetting  the  boat.  As  we  were  engaged  in  right- 
ing the  vessel,'  the  column  disappeared.  It  is  probable 
that  those  columns  do  not  fall  snddenly  upon  any  particu- 
lar apot,  so  as  to  be  capable  of  overwhelming  an  army  or  a 
caravan ;  but  that,  as  the  sand,  thus  driven,  is  gradually  ac-  ' 
cumulated,  it  becomes  gradually  dispersed,  and  the  column, 
diminishing  in  its  progress,  at  length  disappears.  A  great 
quantity  of  sand  is  oo  doubt  precipitated  as  the  effect 
which  gathers  it  becomes  weaker;  but,  from  witnessing 
5uch  pfaenomeBa  upon  a  smaller  scale,  it  does  not  seem 
likely  that  the  whole  body  of  the  sand  is  at  once  abandoned* 
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[See  Plaiet,  JVb.  38,  39,  40^  41.] 

Through  dark  retreats  pursue  the  winding  ore, 
Search  nature^s  depths,  and  view  her  boundless  store  ; 
The  secret  cause  in  tuneful  numbers  sing. 
How  metals  fif  st  were  framed,  and  whence  they  spring  : 
IWhether  the  active  sun,  with  chymic  flames, 
Through  porous  earth  transmits  his  genial  beams ; 
With  heat  impregnating  the  womb  of  night, 
The  offspring  shines  with  his  paternal  light : 
Or  whether,  urged  by  subterraneous  flames, 
The  earth  ferments,  and  flows  in  Ii(|uid  streams  ; 
Purged  from  their  dross,  the  nobler  parts  refine, 
Beceive  new  forms,  and  with  fresh  beauty  shine  : — 
'  Or  whether  by  creation  first  they  sprung, 
When  yetunpoised  the  world's  great  fabric  hung  : 
Metals  the  basis  of  the  earth  were  made. 
The  bars  on  which  its  fixed  foundation's  laid — 
All  second  causes  they  disdain  to  own, 
And  from  Che  Almighty's  fiat  sprung  alone. 

Yalbkm. 

Tho9B  excavations  in  which  metals^  minerals,  and  pr^ 
clous  stones  are  dug,  are  called  mires,  and  receive,  from 
the  substances  they  yield,  various  denominations. .  The 
richest  and  most  celebrated  gold  and  silver  mines  are  thoke 
of  Mexico  and  Peru,  in  South  AmeVica.  Iron  mines  are 
more  abundant  in  Europe  thau  elsewhere.  Copper  miDCS 
are  chiefly  found  In  England,  Sweden,  and  Denmark ;  and 
lead  and  tin  mines  in  England  :  the  latter,  more  particular- 
ly in  the  county  of  Cornwall.  Quicksilver  mines  abound 
principally  in  Hungary,  Spain,  Friuli,  in  the  Venitian  ter* 
ritory,  and  Peru ;  diamond  mines,  in  the  East  Indies,  and 
in  the  Brazils ;  and  salt  mines  in  Poland. 

To  explain  the  structure  of  mines,  it  should  be  observed 

that  the  internal  parts  of  the  earth,  as  far  as  they  have  yel 

been  investigated,  do  not  consist  of  one  uniform  substance, 

but  of  various  strata,  or  beds,  of  substances,  extremely 

.  difierent  in  their  appearances,  specific  gravities,  and  chtti^ 

^cal  qualities,  from  one  another.    Neither  are  these  strata 

sinoilar  to  each  other,  either  in  their  nature  or  appearance, 

in  different  countries ;  insomuch  that,  even  ia  the  short 

extent  of  half  a  mile,  the  strata  will  be  found  quite  differ 

^m  what  they  are  io  another  place.     As  little  mre 
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they  were  induced  to  lay  aside  in  consequence  of  their  par- 
ticular shape  and  great  beauty,  although  they  were  igno- 
rant  of  their  intrinsic  value. 

The  diamond  works  on  the  river  Jigitonhonha  are  de- 
scribed by  Mr.  Mawe  as  the  most  important  in  the  Braiii- 
ian  territory.  The  river^Jn  depth  from  three  to  nine  feet, 
is  intersected  by  a  canal,  beneath  the  head  of  which  it  is 
stopped  by  an  embankment  of  several  thousand  bogs  of 
sand,  its  deeper  parts  being  laid  dry  by  chain-pumps.  The 
mud  IS  now  washed  away,  aud  the  cascalhaOi  or  earth 
which  contains  the  diamonds,  dug  up,  and  removed  to  a 
convenient  place  for  washing.  The  process  is  as  follows. 
A  shed,  consbting  of  upright  .posts,  jarhtch  support  a 
thatched  roof,  is  erected  in  the  form  of  a  parallelogram,  in 
length  about  ninety  feet,  and  in  width  forty-five.  Down 
the  middle  of  its  area  a  current  of  water  is  conveyed 
through  a  canal  covered  with  strong  planks,  on  which  the 
earth  is  laid  to  the  thickness  of  two  or  three  feet.  On  the 
otiier  side  of  the  area  is  a  flooruig  of  planks,  from  twelve 
to  fifteen  feet  in  length,  imbedded  iu  day,  extending  the 
whole  length  of  the  shed,  and  having  a  gentk  slope  from 
the  canal.  This  flooring  is  divided  into  about  twenty 
compartments,  or  troughs,  each  about  three  feet  wide,  by 
means  of  planks  placed  on  their  edges;  and  the  upper  end 
of  these  troughs  communicate  witn  the  canal,  being  so 
formed  that  water  is  admitted  into  them  between  two 
planks  about  an  inch  separate  from  each  other.  Through 
this  opening  the  current  falls  about  six  inches  into  the 
trough,  and  may  be  directed  to  any  part  of  it,  or  stopped 
at  pleasure,  by  means  of  a  small  quantity  of  clay.  Along 
the  lower  ends  of  the  troughs  a  small  channel  is  dug,  to 
carry  off  the  water. 

On  the  heap  of  earth,  at  equal  distances,  three  high 
chairs  are  placed  for  the  overseers,  who  are  no  sooner  seat* 
ed  than  the  negroes  enter  the  troughs,  each  provided  ^th 
a  rake  of  a  peculiar  form,  and  having  a  short  handle,  with 
which  he  rakes  into  the  trough  from  fifty  to  eighty  pounds 
weight  of  the  earth.  The  water  being  then  allowed  to 
pass  in  by  degrees,  the  earth  is  spread  abroad,  and  contin- 
ually raked  up  to  the  head  of  the  trough,  so  as^to  be  kept 
in  constant  motion.  This  operation  is  continued  for  a 
quarter  of  au  hour,  when  the  water  begins  to  run  clearer  | 
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the  rock.  The  earth  being  brought  out,  aod  carefiiliy 
searched,  afibrdi  stones  of  Tarious  shapes,  and  of  a  good 
water.  This  earth  is  of  a  yellowish,  and  sometimes  of  a 
reddish  colour,  frequently  adhering  to  4he  diaHMHMl  with  so 
strong  a  crust  that  the  separation  becomes  difficak. 

To  find  the  diamonds,  the  workmen  forai  a  cistern  of  a 
kind  of  clay,  with  a  small  vent  on  one  side,  a  fittle  above 
the  bottom ;  in  this  vent  they  place  a  plug^  and  tfaxowii^ 
into  the  cistern  the  earth  they  have  dug,  pour  in  water  to 
dissolve  it.  They  then  break  the  clods,  and  stir  the  wet 
earth  in  the  cistern,  i^lowing  the  lighter  part  to  be  cairied 
off  in  the  form  of  nud,  when  the  vent  hole  is  opened  to  let 
out  the  water.  They  thus  contmue  washing  until  what 
remains  in  the  cistern  is  pretty  clean;  and  then,  in  the 
middle  of  the  day,  when  the  sun  shines  bright,  carefully 
look  over  all  the  sand,  at  which  practice  theyare  sd  expert, 
that  the  smallest  stone  cannot  escape  them.  The  brighttess 
of  the  sun  beiuff  reflected  by  the  diamonds,  aids  them  in  their 
research,  which  would  be  foiled  if  a  ckrad  were  to  intervene. 

The  specific  gravity  of  the  diamond  is  to  that  of  water 
in  the  proportion  of  somewhat  more  than  three  and  «  half 
to  one.  It  is  the  hardest  of  all  precious  stones,  and  can 
only  be  cut  and  gnmnd  6y  iUdf  and  m  own  mtbtiamx. 
-To  bring  it  to  the  perfection  by  which  iu  price  is  so  great- 
ly augmented,  the  lapidary  begins  by  rubbing  several  of 
these  stones  against  each  other,  while  rough,  liaving  first 
glued  them  to  the  ends  of  two  wooden  blocks,  thick  enough 
to  be  held  in  the  hand.  The  powder  thus  rubbed  off  the 
stones  and  received  in  a  small- box  for  the  purpose,  serves 
to  grind  and  polish  them. 

The  greatest  known  diamond  was  found  in  Brazil,  ^nd 
bekings  to  the  King  of  Portugal.  It  neeighs  1680  carats  ; 
and,  although  uncut,  is  estimated  by  Rome  de  I'lsle  at  the 
enormous  sum  of  two  hundred  and  twenty-four  millions 
sterling,  which  gives  an  estimate  of  nearly  eighty  pounds 
sterling  for  each  carat,  the  multiplicand  of  the  squaie  of 
its  whole  weight  being  taken.  The  one  next  in  magnitude 
and  value  is  that  purchased  in  1772  by  the  late  Empress 
of  Russia :  it  weighs  seven  hundred  and  seventy-nine  carats, 
and  has  been  estimated  at  nearly  five  millions  sterling.  It 
ought,  however,  to  be  observed,  that  these  estimates, 
founded  «n  the  magnitude  and  briUiancy  of  the  gems,  are 
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^Spaniards  endeavour  to  jusUfy  by  tbe  plea  tliat  labouren 
could  not  otherwise  be  procured.  The  niita  having  thus, 
according  to  them,  been  rendered  indispensable,  they  ob* 
•erve  that  it  is  conducted  ^ith  idl  possible  humanity ;  which 
those  may  belieye  who  hav«  never  heard  of  the  cruelties 
they  have  exercised,  it  may  be  said  habitually,  on  tbe 
wretched  Indians,  since  the  conquest. 

Lampa  of  pure  gold  and  silver,  called  papoB,  from  thdr 
resemblance  to  the  potatoe,  are  often  found  in  the  sands. 
The  poor  likewise  occupy  themselves  in  UwederoB^  or  in 
washing  the  sands  of  the  rivers  and  rivulets,  in  order  to  find 
Jiarticles  of  the  precious  metals. 

To  compensate  for  the  mines  which  are  rendered  usdess 
by  the  irruption  of  water,  or  other  accidents,  rich  and 
new  ones  are  dail^  discovared.  They  are  all  found  in  the 
chains  of  mountains,  commonly  in  dry  and  ban  en  spots^ 
and  sometimes  in  tbe  sides  of  tbe  (vebralBt,  or  astoni&hmg 
precipitous  breaks  in  the  ridges.  However  certain  uS 
lule  may  be  in  tbe  Vtceroyahy  of  Buenos  Ayres,  it  is  coih' 
tradicted  in  that  of  Lima,  where,  at  three  leagues  distance 
from  the  Pacific  Ocean,  not  far  from  Tagna,  in  the  pro- 
TincQ-of  Africa,  there  was  discovered  not  many  years  a^ 
die  figmiious  mine  of  Huantajaya,  in  a  sandy  plain  at  a  dis- 
tance from  the  moimtaina,  of  such  exuberant  wealth  that 
the  pure  metal  was  cut  out  with  a  chisel.  From  tlais  mine 
a  laige  specimen  of  virgin  silver  is  preeerved  in  the  royal 
cabinet  of  natural  history  at  Madrid.  It  attracted  a  cod* 
aiderable  poj^ulatioa,  although  neither  water  nor  the  com- 
mon coaveniences  for  labour  could  be  found  on-fhe  spot, 
nor  was  there  any  pasturage  for  the  cattle. 

In  the  mint  of  Potosi  about  six  millions  of  dollars  are 
annually  coined ;  and  tbe  mines  of  the  viceroyalty  of  La 
Plata,  taken  collectively,  are  reckoned  to  yield  about  ux- 
teen  millions.  The  new  viceroyalty  of  Buenos  Ayres  con- 
tains thirty  gold  mines,  twenty-seven  silver  minesj  and  six- 
teen of  other  metals. 

The  mines  of  Mexico,  or  New  Spain,  have  been  more 
celebrated  for  their  riches  than  those  of  La  Plata,  notwitb- 
sUnding  which  they  are  remarkable  for  the  poverty  of  the 
mineral  they  contain.  A  quiutal,  or  one  thousand  six 
hundred  ounces  of  silver  ore,  afibrds,  at  a  medium,  not  more 
than  three  or  four  ounces  of  pure  silver,  about  one  third  of 
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Dually  expended,  the  cost  of  whicb|  in  the  colonies,  hat 
heen  estimated  at  one-foorth  of  a  million  sterling.  The 
greater  part  of  this  quicksilver  has  been  lately  furnished  by 
tlie  mineof  Almaden  ia  Spain,  and  that  of  Istria  in  Cami- 
ola,  the  celebrated  quick-silver  mine  of  Huancavelica  in 
Peru  having  greatly  iallea  off  in  its  produce,  since  the 
sixteenth  century,  when  it  was  highly  flourishing.  The 
prosperity  oi  the  silver  mines,  both  in  Mexico  and  Peru, 
therefore  greatly  depends  on  the  supplies  of  quicksilver 
from  Spain,  Germany,  and  Italy ;  for  such  is  the  abun- 
dance of  the  ore  in  those  kingdoms,  that  the  only  limit  to 
the  quantity  of  silver  obtained  there,  Is  the  want  of  met* 
cury  for  amalgamation. 

In  taking  a  general  view  of  the  riches  of  the  other  pro- 
vinces of  America,  Mr.  Humboldt,  who  has  supplied  these 
details,  remarks  that,  in  Peru,  silver  ore  exists  in  as  great 
abundance  as  in  Mexico,  the  mines  of  Lauricocha  being 
tapable  of  vielding  as  great  a  produce  as  those  of  Guanas- 
uato ;  but  that  the  art  of  mining,  and  the  methods  of  sepa- 
rating the  silver  from  its  ore,  are  still  more  defective  than 
in  New  Spain.  Notwithstanding  this  imperfect  system,  the 
total  amount  of  the  precious  metals  annually  furnished  by 
America,  is  estimated  at  upwards  of  nine  millions  and  a 
half  sterling — the  gold  being  in  proportion  to  the  stiver  as 
one  to  forty-six.  From  14£^  to  1 803,  the  quantity  of  gold 
and  silver  extracted  from  the  American  mines  has  been 
equal  in  value  to  5|706,700,000  dollars ;  of  which  immense 
sum,  the  portion  brought  into  Europe,  including  the  booty 
made  by  the  conquerors  of  America,  is  estimated  at  5,445,- 
000,000,  giving  an  average  of  seventeen  million  and  a  half 
of  dollars  yearly.  The  annual  importation  being  divided 
into  six  periods,  appears  to  have  been  constantly  augment- 
ing, and  in  the  following  progressive  ratio.  From  149^  to 
1500,  it  did  pot  exceed  250,000  dollars.  From  1 500  to 
1545,  it  amounted  to  three  millions  of  dollars.  From  1545 
to  l600,  to  eleven  millions.  From  1600  to  1700  to  six- 
teen millions.  From  1700  to  1750,  to  twenty-lwo  millions 
and  a  half.  And,  lastly,  from  1750  to  1803,  to  the  pro- 
digious sum  of  thirty-five  millions  three  hundred  thousand 
dollars,  nearly  equal  to  eight  millions  sterling. 

The  first  period  was  that  of  exchange  with  the  natives, 
or  of  mere  rapine.     The  second  was  distinguished  by  the 
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ctMUjuest  and  pluader  of  Mexico,  PerU|  and  New  Grana- 
da, and  by  the  opening  of  the  firs^  mines.  The  third 
began  with  the  discovery  of  the  rich  mines  of  Potosi ;  and 
in  the  course  of  it  tlie  conquest  of  Chili  was  completed, 
and  various  mines  opened^  in  New  Spain.  At  the  com* 
mencement  of  the  fourth  period,  the  mines  of  Potosi  be- 
gan to  be  exhausted  f  but  those  of  Lauricocha  were  dis* 
covered,  and  the  produoL  of  New  Spain  rose  from  two 
millions  to  five  millions  of  dolhirs  annually.  The  fifth 
period  b^;an  with  the  discovery  of  gold  in  Brazil ;  and 
the  sixth  is  distinguished  by  the  prodigious  increase  of  the 
mines  of  New  Spain,  while  those  of  every  other  part  of 
America,  with  the  exception  of  the  Brazils,  have  been 
constantly  improving. 

The  ooLD  MINES  of  BaAZiL  are  very  productive.  Those 
called  GBMBaAL  are  distant  about  seventy-five  leagues  from 
Rio  Janeiro,  which  is  the  staple  andprincipal  ouUet  of  the 
riches  of  the  Brazilian  territory.  They  yield  to  the  king, 
?iiuiually,  for  his  right  of  fifths,  at  least  one  hundred  and 
twelve  arobas  [weighing  twenty-five  pounds  each]  of  gold. 
Their  yearly  produce  may,  therefore,  be  estimated  at  up- 
wards of  eight  hundred  thousand  pounds  sterling ;  and 
ihat  of  the  more  distant  mines  at  about  one  third  the 
^um. 

The  gold  drawn  from  them  cannot  be  carried  to  Rio  Ja- 
neiro, without  being  first  brought  to  the  smelting  houses 
*f»tablished  io  each  district,  where  the  right  of  the  crown 
in  received.  What  belongs  to  private  persons  is  remitted 
i  n  bars,  with  their  weight,  number,  and  an  Impression  ot' 
the  royal  arms.  The  gold  is  then  assayed,  and  its  standard 
imprinted  on  each  bar.  When  these  bars  are  carried  to 
ibc  mint,  tiieir  value  Is  paid  to  the  poosessor  in  coin,  cora- 
monly  in  half-doabloons,  each  worth  eight  %anish  dollars. 
Upon  each  of  these  half-doubloons  (he  kJng|[ains  a  dollar, 
by  the  alloy  and  right  of  coinage.  Ther  mmt  of  Rio  Ja- 
neiro is  one  of  the  roost  beautiful  in  existence,  and  is  fur- 
nished with  every  convenience  for  working  with  the  great- 
est celerity.  As  the  gold  arrives  (^om  the  mines  at  the 
3ame  time  that  the  fleets  arrive  from  Portugal,  it  is  neces- 
sary to  accelerate  the  operations  of  the  mint,  and  the  coin- 
age proceeds  with  surprising  quickness. 

In  ApnicA,  the  kingdom  of  Mozahbic  abounds  in  gold, 
25* 
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which  M  washed  (kwn  hy  the  riT^rt^  and  forms  a  chief 

Ktrt  of  the  GOHUMfce  of  the  coyntvy.  The  kittgdoms  of 
oNOifOTAPA  and  Sofai/A  likewise  ftffoioh  considerahle 
quantities  of  geld ;  and  the  Portagiieae  who  mide  in  the 
latter  territory^  report  thot  it  yields  aimurify  two  miltioiis 
of  meHgoky  equal  to  somewhat  mote  chaa  a  million  ster- 
ling. 'Ae  merdiaBts  export  from  Mecca^  atad  other  parts, 
ahout  the  same  qoantity  of  gold.  The  soldieraaiv  paid 
in  goM  dusty  in  the  state  in  which  It  is  coUeclsd ;  and  this 
is  so  pure,  and  of  so  fine  a  yellow,  as  not  to  he  exceeded, 
when  wrooghfi  by  any  other  gold  beside  that  of  Ja^« 
€k)ld  is  likewise  lorund  on  the  tmad  of  Madagaacar.  The 
gold  coast  is  so  denominated  from  the  abondaaee  €^  gold 
Ibund  among  the  sands :  St  is  not,  however,  so  productiee 
as  has  been  geneAlIy  suppesed^^owing  to  tho  intense  heats, 
which,  in  a  great  measine,  prevent  the  nadvea  ftem  proae- 
cuting  their  icsemchss. 

In  Asia,  the  istANB  or  Japan  is  most  productive  of 
gold,  which  b  found  In  several  of  ito  proviaees,  and  is, 
in  by  far  the  greater  propordon,  melted  from  Its  ore.  It 
is  likewise  procured  by  washing  the  sandi,  and  a  smaB 
qoantity  Is  likewise  found  in  the  ore  of  copper.  The 
emperor  dmms  a  supreme  jorisdittioo,  not  only  over  the 
gold  mines,  but  over  all  the  mines  of  the  empire,  which 
are  not  allowed  to  be  worked  without  a  licence  from  him. 
Two  thhds  of  their  produce  belong  to  him,  and  the  other 
third  Is  left  to  the  governor  of  the  province  In  which  the 
mines  are  shnated.  Eut  the  richest  gold  ore,  and  that 
which  yields  the  finest  gold,  is  dug  In  one  of  the  northern 
provinces  of  the  island  of  Niphon,  a  dependency  of  Japan, 
where  the  gold  mines  have  been  highly  productive  until 
idtterly,  though  they  have  much  fallen  offl  In  the  Japanese 
province  of  Tsckungo,  a  rich  gold  mine,  having  been 
tilled  whh  water,  was  no  hmger  worked :  as  it  was  how- 
ever, so  situate^  that,  by  cutting  the  rock,  and  makiag 
an  opening  beneath  the  mine,  the  water  could  be  easily 
drawn  off,  thil  was  attempted.  At  the  moment  of  cooa- 
mencing  the  operatioa,  so  violent  a  storm  of  thunder  and 
lightning  arose,  that  the  workmen  were  obliged  to  seek 
shelter  elsewhere ;  and  these  supenthious  people  Hnagining 
that  the  tutelar  god  and  protector  of  the  spot,  unwilling  to 
•  ave  the  boweb  of  the  earth  thus  rilled,  had  raised  the 
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The  silver  ore  is  not,  as  was  at  first  imagtued^  confined 
to  the  mountain  between  Kon^sberg  and  the  river  Jordai^ 
but  extends  its  veins  for  several  miles  throughout  the  ad- 
jacent districts,  in  consequence  of  which  new  mines  have 
been  undertaken  in  sevend  places,  and  prosperously  car* 
•  ried  on.  One  of  the  richest  and  most  ancient  of  the  minesy 
named  *^  Old  God's  blessing,*'  has  sometimes,  in  the  space 
of  a  week,  yielded  several  hundred  pounds  weight  of  rick 
ore.  The  astonishing  depth  of  this  mine,  wUch  is  not  less 
than  a  hundred  and  eigh^  fathoms  perpendicular,  fills  the 
mind  of  the  beholder  with  amazement ;  and  the  circum- 
ference at  the  bottom  forms  a  clear  space  of  several  hun- 
dreds of  fathoms.  Here  the  sight  of  thirty  or  forty  piles> 
burning  on  all  sides  in  this  gloomy  cavern,  and  contim^ 
ally  fed  to  soften  the  stone  iu  the  prosecution  of  the  la- 
bours, seems,  according  to  the  notions  commonly  enter* 
tained,  an  apt  image  of  hell ;  and  the  swarms  of  miners, 
covered  with  soot,  and  bustling  about  in  habits  accordii^ 
to  their  several  employments,  may  well  pass  for  so  many 
infernal  spirits;  more  especially  when,  at  a  given  signal 
when  the  mine  is  to  be  sprung  in  this  or  that  directioD, 
they  exclaim  aloud  :  "  Beig-livet,  berg-livet  P'  Take  care 
of  your  lives. 

The  gold  mines  of  Cremnitz  lie  forty  miles  south  of 
the  Carpathian  hills;  and  twenty  miles  farther  to  the 
sooth,  are  the  silver  mines  of  Shbmnitz.  These  are  call- 
ed mining  towns ;  and  the  former  is  the  principal,  its  rich 
ores  being  found  in  what  is  styled  metallic  rock.  Its 
mines  also  produce  a  certain  proportion  of  silver.  Hun- 
gary is  beside  enriched  by  a  mineral  peculiar  to  itself,  or 
one,  at  least,  which  has  not  hitherto  been  discovered  else- 
where, namely,  the  opal— a  gem  preferred  to  all  others  by 
the  oriental  nations.  The  opal  mines  are  situated  at  Ozcrw 
winiza,  where  they  are  found  in  a  hill  consisting  of  decom- 
posed  porphyry,  a  few  fathoms  beneath  the  surface.  Their 
produce  is  of  various  qualities,  from  the  opake-white,  or 
semi-opal,  to  the  utmost  refulgence  of  the  lively  colours  by 
which  this  noble  gem  is  distinguished. 

Transylvania  and  tbs  Bannbt  contain  numerous  and 
valuabli;  mines,  consisting  chiefly  of  grey  gold  ore,  and 
white  gold  ore.  The  finest  gold  is  found  at  Olapian,  not 
far  from  Zalathna,  intermixed  with  gravel  and  aand.     The 
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sands  of  the  Rhine,  on  the  tfaores  near  C^enlKncbetm  and 
^eb,  also  contain  gold. 

The  mountains  of  SpAm  were,  according  to  ancient 
writers,  very  rich  in  goid  and  silver;  and  accordingly 
GiblKHi  calls  that  kingdom  ^  the  Peru  and  Mexico  of  the 
old  world."  He  adds  that,  "  the  discovery  of  the  rich 
western  continent  by  the  Pbenicians,  and  the  oppression 
of  the  simple  natives,  who  were  compelled  to  labour  in 
tlieir  own  mines  for  the  benefit  of  strangers,  form  an  ejiact 
type  of  the  more  recent  history  of  Spanish  America."  The 
Phenicians  were  simply  acquainted  with  the  sea-coasfs  of 
Spain ;  bm  avarice  as  well  as  ambition  carried  the  arms  of 
Rome  and  Carthage  into  the  heart  of  the  country,  and  al« 
most  every  part  of  the  soil  was  found  pregnant  with  gold, 
silver  and  copper.  A  mine  near  Carthagena  is  said  to 
have  yielded  daily  twenty*five  thousand  drachms  of  silver, 
or  three  hundred  thouiiand  pounds  sterling  a  year.  The 
provinces  of  Asturia,  Gallicia,  and  Lusitania,  yielded 
twenty  thousand  pounds  we^ht  of  gold  aunaally:  the 
modem  Spaniards  have,  however,  chosen  rather  to  import 
the  precious  metals  from  America,  than  to  seek  them  at 
home.  ^ 

Portugal  is  in  many  parts  mountainous,  and  these 
mountains  contain,  besiiie  others,  rich  ores  of  silver  ^  but 
the  Portuguese,  lik^  the  Spaniards,  being  supplied  with 
metals  from  their  transatlantic  possessions,  and  particularly 
with  an  abundance  of  gold  and  silver  from  Brazil,  do  not 
work  the  mines  in  their  own  country.  Gems  of  all  kinds, 
as  turquoises  and  hyacinths,  are  also  found  in  the  above 
mountains,  together  with  a  beautifully  variegated  marble, 
and  xxffny  curious  fossils. 

QUICKSILVER  MINKS. 

Thb  quicksilver  mines  of  Idria  are  the  most  interesting 
of  these,  and  demand  a  particular  description,  as  they  have 
been  celebrated  in  natural  history,  poetry,  and  romance. 
The  ban  of  Tdria  is  a  district  Immediately  subject  to  the 
Chamber  of  Inner  Austria,  and  lies  westward  of  Carniol;u 
The  town,  which  is  small,  is  seated  in  a  deep  valley,  amid 
high  mountains,  on  the  river  of  the  same  name,  and  at  the 
bottom  of  so  steep  a  descent,  that  its  approach  is  a  task  ol 
great  difficulty,  and  sometimes  of  danger. 

The  mines  were  discovered  in  1497?  before  which  tim^ 
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limit  put  of  theeooBtry  wasiohabfted  by  afeweoopers 
only,  and  other  artificers  in  wood^  with  which  the  territory 
abouiidB.  One  evening,  a  cooper  bwiog  placed  a  new 
tub  under  a  dropping  8|Mring,  to  tty  if  it  wonld  held  water, 
on  retamiag  next  noming,  found  it  to  heavy  that  he  could 
scarcely  move  it.  He  at  first  was  led  by  his  superstition 
to  suspect  that  the  tub  was  bewitched  $  but  perceivii^  at 
length  a  shimng  Arid  at  the  bottom^  with  the  nature  of 
which  he  was  unacquainted,  he  collected  it,  and  proceeded 
to  an  apothecary  at  Laobach,  who^  being  an  artful  man, 
dismissed  him  with  a  sn»ll  recompense,  requesting  that  he 
would  not  fail  to  bring  him  further  supplies. 

The  sutMenaneous  passages  of  the  great  mine  are  so  ex- 
tensive, that  it  would  require  several  hours  to  pass  throagK 
them.  The  greatest  perpendicular  depth,  computing  from 
theentranoeofthesluift,  is  840  feet ;  but  as  these  passages 
advance  horisontally,  under  a  high  mountain,  the'  depth 
would  be  much  greater  if  the  measure  were  taken  from  the 
surface.  One  mode  of  descending  the  shaft  b  by  a  bucket ; 
but  as  the  entrance  b  narrow,  the  bucket  is  liable  to  strike 
against  the  sides,  or  to  be  stopped  by  sonw  obstacle,  so  tbat 
it  «nay  be  readily  overset.  A  second  mode  of  descending 
IS  safer,  by  the  means  of  a  great  number  of  ladders,  placed 
obliquely,  in  a  kind  of  a  ng-xag :  as  the  ladders,  however, 
are  wet  and  narrow,  a  person  must  be  very  cautious  how 
he  steps  te  prevent  his  falling.  In  the  ooursf*  of  the  de- 
scent, there  are  several  resting  places,  which  are  extreme- 
ly welcome  to  the  wearie)|  traveller.  In  some  of  the  sub- 
4erraneou8  passages  the  heat  is  so  intense,  as  to  occasion  a 
profiise  sweat ;  and  in  several  of  the  shafts  the  air  was  fbnr 
merly  so  confined,  that  several  miners  were  suflbc^|ed  b\ 
an  igneous  vapour,  or  gaseous  exhalatkm,  sailed  the  fire- 
damp. This  has  been  prevented  by  slaking  the  main 
shaft  deeper.  Near  to  it  is  a  large  wheel,  and  an  hydraul- 
ic machine,  by  which  the  mine  is  cleared  of  water.' 

To  these  pernicious  and  deadly  caverns  criminals  are 
occasionally  banished  by  the  Austrian  government ;  and 
it  has  sometimes  happened  that  this  punishment  has  been 
allotted  to  persons  of  considerable  rank  and*  family.  An 
Incifient  of  this  nature,  in  the  person  of  Count  Alberti, 
laid  the  foundation  of  Mr.  Sargent^s  clejrant  dramatic 
poem  emided  *«  ths  mxks." 
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As  it  was  reported  that!  this  nmss  was  the  exfr^imty  of 
an  immense  vein  of  the  metal,  a  roetallorgist  was  seoi  to 
examine  the  spot,  and  by  him  it  was  found  buried  in 
pure  clay  and  ashes.  Externally  it  had  the  appearance  of 
very  compact  iron,  but  was  internally  full  of  i:avities,  as  if 
the  whole  had  been  formerly  in  a  liquid  state.  This  idea 
was  confirmed  by  its  having,  on  its  surface,  tbeimpresuon 
of  human  feet  and  hands  of  a  large  size,  as  well  as  that  of 
the  feet  of  a  description  of  large  birds,  very  common  in 
South  America.  Although  these  impressions  seemed  very 
perfect,  it  was  concluded,  either  tnat  they  were  lusus 
naiurecj  or  that  impressions  of  this  kind  were  previously 
on  the  ground,  and  that  the  liquid  mass  of  iron,  in  falling 
on  it,  received  them.  It  had  the  greatest  resemblance  to 
a  mass  of  dough  ;  which,  having  been  stamped  with  im- 
pressions of  hands  and  feet,  and  marked  with  a  finger,  bad 
aferwards  been  converted  into  iron. 

On  digging  round  the  mass,  the  under  surface  was  found 
covered  with  a  coat  of  scoriae  from  four  to  six  inches  thick, 
undoubtedly  occasioned  by  the  moisture  of  thf  earth,  the 
upper  surface  being  clean.  Not  any  appearance  of  gene- 
ration was  observed  in  the  earth  below  or  round  it  for  a 
great  dbtance.  About  two  leagues  to  the  eastward  was  a 
brackish  mineral  spring,  and  a  very  gentle  ascent  of  from 
foiir  to* six  feet  in  height,  running  from- north  to  south; 
with  this  exception,  the  adjacent  territory  was  a  perfect 
level.  About  the  spring,  as  well  as  near  the  mass,  the 
earth  was  very  light,  loose,  and  greatly  resembling -ashes, 
even  in  colour.  The  grass  in  the  vicinity,  was  very  short, 
small,  and  extremely  unpalatable  to  the  cattle;  but  thai  at 
a  distance  was  long,  Ind  extremely  grateful  to  ihem. — 
From  these  concurrent  circumstances  it  was  concluded,  that 
this  mass  of  native  iron,  which  was  estimated  to  weigh 
about  three  hundred  quintals,  was  produced  by  a  volcanic 
explosion.  It  is^  stated  as  an  undoubted  fact,  that  in  one  of 
the  forests  of  tHe  above  district  of  Santiago  del  Cstero,  there 
exists  a  mass  of  pure  native  iron,  in  the  shape  of  a  tree  witk 
its  branches.  At  a  little  depth  in  the  earth  are  found  stones 
of  quartz  of  a  beautiful  red  colour,  which  the  honey 
gatherers,  the  only  persons  who  frequent  this  rude  terri- 
tory, employ  as  flints  to  light  their  fires.  Several  of  these 
were  selected  on  account  of  their  peculiar  beauty,  they  being 
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being  greater  in  proportkm  as  the  ated  is  hotter,  and  the 
water  colder.  Hence  arnes  the  superiority  of  this  metal 
for  making  mechanicsUoatninents  or  tools,  bj  which  aJl 
other  metals,  and  even  itself,  are  filed,  drilled, 'and  cot. 
The  various  degrees  of  hardness  given  to  iron,  depend 
on  the  qaantity  of  Ignition  it' possesses  at  the  moment  of 
being  tempered,  which  is  manifested  by  the  sm:cession  of 
colour  exhibited  on  the  surfece  of  the  metal,  in  the  progress 
of  its  receiving  the  increasing  heat.  These  are,  the  yel- 
lowish white,  yellow,  g^d-colour,  porple,  violet,  and  deep 
blue; — after  the  exhibition  of  which  the  complete  ignidon 
takes  place.  These  colours  proceed  from  a  kind  of  scon- 
fieation  on  the  surface  of  the  heated  metal. 

The  largest  iron  works  in  England  are  carried  on  in 
CoLBBROoK  Daui,  in  Shn^shire.  This  spot,  which  is 
c^  (uated  between  two  to werii^  and  variegated  htlb,  covered 
with  wood,  possesses  peculiar  advantages,  the  oie  beings 
obtained  from  the  adjacent  hills,  the  ooah  from  the  vale, 
and  abundance  of  limestone  from  the  quarries  in  the  vida- 
ily.  The  romantic  scenery  which  nature  here  exhibits,  and 
the  works  which  are  carrying  on,  aeem  to  realize  the  ao>- 
dent  iiaible  of  die  Cyclops.  <<  The  noise  of  the  forges,  milb, 
^&c."  Mr.  Young  observes,  ^^with  all  their  vast  ma- 
^  chinery,  the  flames  bursting  from  the  furnaces,  with  the 
<*  burning  coal,  and  the  smoke  of  the  lime  kilns,  are 
^  altogether  horribly  sublime.''  To  complete  the  pecu* 
liarities  of  this  spot,  a  bridge,  enttfely  constructed  of  iron, 
i§  here  thrown  over  the  Severn.  In  one  place  it  has  parted, 
and  a  chasm  i$  formed ;  but  such  is  its  firoi  basis,  tnat  the 
Assure  has  neitfa)er  injured  its  strength  nor  utility. 

The  great  superiority  of  Swedish  iron  over  that  of  all 
other  countries,  for  the  manufacture  of  steel,  is  well  known, 
and  is  ascribed  to  the  ereat  purity,  of  the  ore  from  which, 
the  iron  is  smelted,  iiithertv  the  British  steel  makers  have 
not  been  able  to  employ  British  iron  in  their  processes,  it 
iiaving  beea  found  too  brittle  to  bear  cementation;  but 
attempts  are  now  making  by  some  veiy  spirited  steel  ma- 
kers at  Sheffield ;  and  from  the  products  already  obtained, 
great  hopes  arp  entertained  of  ultimate  suooeas.  One  of  the 
most  remarkable  of  the  Swedish  mines,  if  the  name  can 
With  propriety  be  applied  to  it,  is  Tabem,  a  mountain  of  a 
<^onstdetmUe  dze,  composed  entirely  of  pixe  iron  ore,  and 
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ali  tbe  galleries,  &c;  and,  where  the  prosecutioa  ot  the 
works,  in  the  same  direction,  might  be  dangeroas,  orders 
are  issued  for  the  minew  to  stop,  and  an  iron  cbqwn  is  fix- 
ed on  the  spot,  as  a  probibftioa  ever  to  proceed  fuflber. 
The  workmen  then  explore  in  a  difierent  direction,  wlule 
every  subterraneous  excavation  is  nicely  walcbed* 

Tbe  traveller  passes  into  the  great  chasm  by  a  nuge  o( 
wooden  steps,  which  oross,  in  a  variety  of  directions,  the 
rough  masses  of  fallen  rocks,  of  gravel,  and  of  the  ancient 
machinery.  Ere  he  reaches  the  entrance  of  the  cavern,  he 
has  to  descend  thirty  toises;  and  this  being  accmnplished, 
proceeds  horisontally  to  a  consideiable  distance  withio. 
He  now  loses  the  pure  air  of  dav,  and  giaduaftybreaAes 
an  oppressive  vapour,  which  rolls  towaids  him,  in  volumes 
from  the  mouths  of  a  hundred  caves  leadiae  into  the  main 
passage.  He  now  feels  as  if  he  were  inhaling  the  atmo- 
sphere of  Tartarus.  The  Swedish  iron  taines  which  are 
described  above,  are  mere  purgatorits  when  compaied 
with  this  Satanic  dweHii^»  The  descent  is  performed  ei»» 
tirely  by  steps  laid  in  the  winding  rock ;  and,  in  foltowlogp 
the  subterraneous  declivity,  tbe  traveller  reaches  the  tie- 
mendous  depths  of  these  tnilv  Stygian  dominions. .    . 

The  pestilential  vapours  which  environ  him  with  increas- 
ing clouds,  and  the  style  of  the  entrance,  remind  him  of 
Vii^ii's  description  of  the  descent  of  iCneas  to  the  infernal 
regions.  Here  are  to  be  seen  the  same  cavemed  portico, 
the  rocky,  rough  descent,  the  steaming  sulphur,  and  all 
tbe  deadly  stenches  of  Avemus.  The  wretched  inmates 
of  this  gloomy  cavern  appear  to  hkn  like  so  many  spectres, 
as  poetic  fiction  has  descnbed  them :  and  he  is  indaced  by 
the  length  of  the  way,  joined  te  the  excessive  beat  and  its 
suffocating  quality,  la  fancy  that  he  will  be  made  to  pay 
dearly  for  his  curiosatv.  In  one  part  the  steam  is  so  exces- 
sively hot  as  to  scorch  at  the  distance  of  twelve  paces,  at 
the  same  time  that  the  sulphureous  sm^l  is  intolerable. 
Near  thb  spot  a  volcanic  fire  broke  out  some  years  ago^  in 
<-onsequeiKe  of  which,  strong  walls  were  construct^  as 
barriers  to  its  power,  and  several  contiguous  passages, 
^hicb,  had  it  spread,  would  have  proved  dangerous  to  the 
"line,  closed  up. 

rf  iT*'^  ^**'^®'' "«»  now  to  traverse  many  long  and  winding 
i;«x«i«nes,  as  well  as  large  vaulted  caverns,  where  the  work- 
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lueo  are  dbpened  on  all  sides^  employed  ia  hewing  vast 
manes  of  the  rocky  and  preparing  other  parts  for  explo- 
sion. Others  wheel  the  braaen  ore  towards  the  black  abyss 
where  the  suspended  buckets  hang  ready  to  draw  it  up  wardr 
From  the  effect  of  such  violent  exercise^  combined  witli 
the  heaty  they  are  obliged  to  work  almost  uaked.  Their 
groopesy  occupations,  and  primitive  appearance,  scantily 
lighted  by  the  trembling  rays  of  torches,  form  a  curious  and 
interesting  scene. 

The  depth  of  the  mine  being  at  least  twelve  hundred 
feet,  a  full  hour  is  required  to  reach  to  the  bottom.  The 
mass  of  copper  lies  in  the  form  of  an  inverted  cone.  Five 
hundred  men  are  employed  daily :  but  females  are  not  ad- 
mitted, on  account  of  the  deleterious  quality  of  the  ^^a- 
pours. 

This  mine  was  anciently  a  state  prison,  in  which  crimi- 
nals, slaves,  and  prisoners  of  war  toiled  out  their  wretched 
existence.  Near  the  bottom  is  a  rocky  saloon  furnished 
with  benches.  It  b  called  the  haix  of  tub  sbnatb,  on 
account  of  its  having  been  the  resting  place  of  several 
Swedish  Kings,  who  came,  attended  by  the  senators,  to 
examine  the  works,  and  liere  took  refreshments.  It  was 
in  this  mine  that  the  immortal  Gustavits  Vasa,  disguised 
as  a  peasant,  laboured  for  his  bread,  in  the  course  of  a  long 
concealment,  after  having  been  robbed  by  the  peasant,  who 
served  him  as  a  guide.    . 

In  the  year  1 751 ,  a  very  rich  copper  mine  was  wrought 
in  the  county  of  Wicklow,  Ireland.  From  this  mine 
ran  a  stream  of  blue^coloured  water,  of  so  deleterious  a 
nature  as  to  destroy  all  the  fish  in  the  river  Arklow,  into 
which  it  flowed.  One  of  the  workmen,  having  led  an 
iron  shovel  in  this  stream,  found  it  sooae  days  after  en- 
crusted with  copper.  This  led  one  of  the  proprietors  of 
the  nune  to  institute  a  set  of  experiments,  from  which  he 
concluded  that  the  blue  water  contained  an  acid  holding 
copper  in  solution ;  that  iron  liad  a  stronger  affinity  for  the 
acid  than  copper ;  and  that  the  consequence  of  this^^ty 
was  the  precipitation  of  the  copper,  and  the  solution  of 
the  iron,  when  pieces  of  that  metal  were  throwo  into  the 
blue  water.  These  ideas  induced  the  miners  to  dig  several 
^its  for  the  reception  of  this  water,  and  to  put  bars  of  iron 
1410  them^    The  result  was,  that  tliey  obtained  au  abun* 
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daiiee  of  copper,  moch  purer  and  more  valuable  than  that 

which  they  procured  from  the  ore  itself  by  smelting. 

On  the  ishind  of  Anolessa,  near  Dulas  bay,  on  the 
north  coa^t)  is  Pakys  Mocntain,  which  contain  tbe 
roost  considerable  quantity  of  copper  ore  perhaps  ever 
known.  The  external  aspect  of  the  hill  is  extremely  rude, 
and  it  is  surrounded  by  enormous  rocks  of  coarse  white 
quarts.  The  ore  is  lodged  ii>  a  basin,  or  hollow,  and  has 
on  one  side  a  small  lake,  over  the  waves  of  which,  as 
over  those  of  Averous,  fatal  to  the  feathered  tribe,  birds 
are  never  known  to  pass.  The  edect  of  the  mineral  ope- 
rations has  been,  that  the  whole  of  this  tract  has  assumed 
a  most  savage  appearance.  Suffocating  fumes  of  the  bom- 
in^  heapsM)f  copper  arise  in  all  parts,  and  extend  their 
baneful  influence  for  miles  around.  That  the  ore  was 
worked  in  a  very  remote  period,  appears  by  vestiges  of 
the  anciait  operations,  which  were  carried  on  by  trenching, 
and  by  heating  the  rucks  intensely,  when  water  was  sud^ 
denly  poured  on  them,  so  as  to  cause  them  to  crack  or 
scale.  In  the  year  176i,  after  a  long  search,  which  was 
so  little  profitable  that  it  was  on  the  eve  of  being  aban- 
doned, a  large  body  of  copper  ore  was  found ;  and  this 
has  ever  since  been  worked  to  great  advantage,  still  pro- 
mising a  vast  supply.  The  water  lodged  in  the  bottom  of 
the  bed  of  ore,  being  strongly  impregnated  with  the  metal^ 
IS  drawn  up  and  distributed  in  pits,  where  the  same  prc^ 
cess  is  employed  as  in  the  Wicklow  mine.  The  copper 
thus  procured  differs  little  from  native  copper,  and  is  veiy 
highly  prized. 

*  In  the  Parys  mine  eight  tons  of  gunpowder  are  anmiaify 
expended  in  blasting  tbe  rock.  Nature  has  here  been 
profuse  in  bestowing  her  mineral  favoui« ;  for,  above  the 
copper  ore,  and  not  more  than  two  feet  beneath  tbe  soil, 
is  a  bed  of  yellowish  greasy  clay,  from  three  to  twelve 
feet  in  thickness,  containing  lead  ore,  from  a  ton  of  which 
metal  upwards  of  fifty  ounces  of  silver  are  generally  ob^ 
tained.  These  works  have  added  greatly  to  the  popalation 
of  the  country,  siace  they  find  employment  for  abost 
fifteen  hundred  peivons,  who,  with  their  families,  are 
supposed  to  amount  to  eight  thousand  souls,  all  of  them 

Th"^  <*>«r  subsistence  from  the  mines. 

ihe  copper  mines  of  Cobnwall  are  very  n«meix>u«. 
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imd  levanl  of  Uiein  large  and  rich  in  ore.  It  is  remsirkift- 
ble  that  io  yarioos  parts  of  thb  country  the  earth  bB»  pr^ 
duced  such  an  ezuberauce  of  this  metal,  as  to  afford  it  in 
large  massy  lumps  of  malleable  copper^  several  piere<;  of 
which  are  shewn  in  very  corious  vegetable  forms.  The 
partioAur  ore  named  mrnndic^  found  tn  the  tin  mines,  was 
for  many  ages  considered  of  no  other  use  but  to  nourish 
that  metal  while  in  the  mine*  In  the  reign  ^A  Queen 
Elizabeth,  a  laadable  curiosity  tempted  several  private  in« 
«lividuaU  to  examine  into  Ha  nature  ;  but  the  dei^i^n  m\^ 
carried^  and  the  mondic  was  throwo,  as  useless,  into  the 
old  pita  in  which  the  rubbisfa  was  collected.  However, 
about  a  century  ago,  this  purpose  wa»  effected  by  degrees; 
and  tbe  copper  extracted  fmm  the  ore  now  produces,  on  an 
average,  upwards  of  one  hundred  and  fifty  thousand  pounds 
anmndly,  equalling  in  goodness  the  best  Swedish  copper, 
while  the  ore  itself  yields  a  proportionate  quantity  of  lapts 
cakumuarit  for  fbe  making  of  brass. 

At  EoTiHf  HILL,  near  the  river  Dcfve^  m  Derbyshire,  a 
valnable  copper  mine  was  discovered  some  years  a^o,  and 
has  since  been  worked  to  great  advantage.  In  iuf  position, 
situatkm,  and  incKnation,  it  differs  from  any  mine  yet  din» 
covered  in  Europe,  Asia,  Africa,  or  Aoaerica ;  the  wotK 
derful  maas  of  ccypper  ore  not  rnnning  in  regular  veins  or 
cooraes,  bnt  sinking  perpendicularly  down,  widening  and 
swelling  oat  at  the  bottom  in  the  form4sf  a  bell  The  works 
are  four  hundred  and  fifty  feet  beneath  the  river  Dove,  it 
being  the  deepest  mine  in  Great  Britain.  On  the  opposite 
side  of  Ecton  hill  if  a  valuable  lead  mine,  the  vmos  of 
which  appronch-veiy  nearly  to  the  copper  mine. 

Copper  is  converted  into  brnss  by  trie  agency  of  Cala- 
mine, an  oxide  of  sme.  It  occurs  frequently  io  beds,  and 
in  some  places  exists  in  erreat  abundance.  The  Mendip 
hills,  in  Somersetshire,  were  once  celebrated  for  their  mines 
of  calamine,  which  are  now  in  a  great  measure  exhausted. 
It  is  dug  out  of  tbe  earth,  and,  being  broken  into  small  pie- 
ces, is  exposed  to  the  action  of  a  current  of  water,  which 
washes  away  the  light  earthy  matter,  and  leaves  the  cala- 
mine. Tbe  whole  is  then  thrown  into  deep  wooden  vessels 
filled  with  water,  and  agitated  for  a  considerable  time. 
The  galena  sinks  to  the  bottom,  the  ralamine  is  deposited 
in  the  centre,  and  the  earthy  rpatter  lies  on  the  smfare 
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The  cabrakie^  tlms  separated  from  iu  impurhieSy  is  grailBd 

10  p>wder,  aod  becomes  fit  for  use. 

Hungary  abounds  in  valnable  ores  and  minerabi  and  is 
most  celebrated  for  ha  vast  copper  works,  at  a  town  called 
Herrengrundy  built  on  the  summit  of  a  mountain,  and  es- 
chisively  inhabited  by  miners.  Here  the  process,  notieed 
above,  of  apparently  converting  iron  into  copper,  is  pur« 
sued  with  great  success,  several  hundred  weight  of  iron  be- 
ing thus  transmuted  every  year.  The  vitriol  with  which 
the  blue  water  is  strongly  impregnated,  cannot  be  strictly 
said  to  convert  the  iron  into  copper,  but  insinuates  into  it 
the  copper  particles  with  whicn  it  is  saturated ;  and  this 
seeming  transmutation  requires  a  fomight  or  three  wedu 
only :  but  if  the  iron  be  suffered  to  lie  too  long  in  this  vi« 
Criolic  solution,  it  becomes  at  length  reduced  to  powder. 

In  Japan,  copper  is  the  most  common  of  aH  the  metals, 
and  is  considered  as  the  finest  aixl  most  malleable  any 
where  to  be  found.  Much  of  this  copp^  is  not  only  of 
the  purest  quality,  but  is  blended  with  a  considerable  pro- 
portion of  gold,  which  the  Japanese  separate  and  refine. 
The  whdle  is  brought  to  Saccin,  one  of  the  five  princtpnl 
cities  of  Japan;  and  it  is  there  purified,  and  cast  into 
small  cylinders,  about  a  span  and  a  half  in  length,  and  a 
finger's  breadth  i&  thickness.  Brass  is  there  very  scarce, 
and  much  dearer  than  copper,  the  calamine  employed  in 
making  it  being  imported  from  Tonquin  in  fiat  cakes,  and 
sold  at  a  very  high  price. 

Cornwall  has  been  in  all  ages,  famous  for  its  nunie- 
roos  mines  of  tin,  which  are  in  general  veiy  laiige,  and 
rich  in  ore.  The  tin-works  are  of  difiereut  kinds,  de- 
oendent  on  the  various  forms  in  which  the  metal  appears. 
In  many  places  its  ore  so  nearly  resembles  common  stonec, 
that  it  can  only  be  distinguished  from  them  by  its  superior 
weight.  In  other  parts,  the  ore  is  a  compound  of  tin  and 
earth,  concreted  into  a  substance  almost  as  hard  as  stone^ 
of  a  blueish  or  greyish  colour,  and  to  which  tlie  mundtc; 
impregnated  with  copper,  frequently  gives  a  yellowish  casU 
This  ore  is  always  found  in  a  continued  stratum,  which 
the  miners  call  load;  and  this,  for  the  greater  part,  is 
found  runuing  through  the  solid  substance  of  the  nardest 
j^*^  heginning  ia  small  veins  near  the  surface,  perhaps 
wove  half  an  inch  or  on  inch  wide,  and  increasing,  hs 
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tiicy  proceed,  into  large  dimensioosy  branching  out  into 
several  ramifications,  and  bending  downward  in  a  direction 
which  is,  generally^  nearly  east  and  west.  These  loads, 
or  veins,  are  sometimes  white,  very  wide,  and  so  thick, 
that  large  lomps  of  the  ore  are  frequently  drawn  up  of  more 
than  twenty  pounds  weight.  The  loads  of  tin-ore  are  not 
always  contiguous,  but  sometimes  break  off  so  entirdy, 
that  they  seem  to  terminate ;  but  the  sagacious  miner 
knows  by  experience,  that,  by  digging  at  a  small  distance 
on  one  side,  he  shall  meet  with  a  separated  part  of  the 
load,  apparently  tallying  with  the  other  end,  as  nicely  as  if 
It  had  been  broken  off  by  some  sudden  shock  of  the  rock. 

Th^  miners  o(  Cornwall  follow  the  load,  or  vein,  in  all 
Its  rich  and  meandering  curves  through  the  bowels  of  the 
flinty  earth.  The  waters  are  sometimes  drained  from  the 
mines,  by  subterraneous  passsiges,  formed  from  the  body 
of  the  mountain  to  the  level  country.  These  passages  are 
ipalled  aditif  and  are  occasionally  the  kbour  of  many  years  ; 
but  when  effected,  they  save  the  constant  expense  of 
large  water  works  and  fire-engines.  From  the  surface  of 
the  earth  the  workmen  sink  a  passage  to  the  mine,  which 
they  call  a  shaft,  and  place  over  it  a  large  winch,  or,  in 
works  of  greater  magnitude,  a  wheel  and  axle,  by  which 
means  thev  draw  up  large  quantities  of  ore  at  a  time,  in 
vessels  called  kiblmh.  Thb  ore  is  thrown  into  heaps, 
which  great  numbers  of  poor  people  are  employed  in 
breaking  to  pieces,  and  fitting  the  ore  for  the  stamping 
miUs. 

A  third  form  in  which  tin  appears  is  that  of  crystak  $ 
for  this  metal  will  under  pr^r  circumstances,  readily 
crystalize.  Hence,  in  many  {Mu-ts  of  the  mineral  rocks, 
are  found  the  most  perfectly  transparent  and  beautiful 
rrystab  of  pure  tin.  Beside  these  crystals,  in  many  of 
the  cavernous  parts  of  the  rocks,  are  found  those  trans- 
parent crystals,  called  Cornish  diAmonm,  they  being  ex- 
tremely brilliant  when  well  polished.  The  form  is  that  of 
a  six-sided  prism  pointed  on  the  top,  and  chey  are  some- 
times four  or  five  inches  in  length. 

Among  the  most  remarkable  ubad  minbs,  may  be  cited 
those  of  Uppbr  Louisiana,  m  North  Amkrica,  which 
have  for  many  years  been  highly  firodactive.  That  called 
Barton's  mine  is  so  extensive,  that  the  minenu  is  calculated 
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to  covor  tvo  thonsaod  acres  of  land.  It  is  of  two  kiwis, 
the  gravel  and  fouil.  The  gravel  mineral  is  found  imme- 
diately under  the  soil,  intermixed  with  gravel,  in  pieces  of 
solid  mineral  weighing  from  one  to  fifty  pounds.  Beneath 
the  gravel  is  a  sand  rock,  which  being  broken,  crumbles 
to  a  fine  sand,  and  contains  mineral  nearly  of  the  same 
quality  as  that  of  the  gravel.  But  the  mineral  of  the  first 
quaUty  is  found  in  a  l^  of  red  clay,  under  the  sand  rod(, 
in  pieces  of  from  ten  to  five  hundred  pounds  weight,  on 
the  outside  of  which  is  a  spar,  or  fossil,  of  a  bright  glittering 
appearance,  resembling  spangles  of  gold  and  silver,  as  sofid 
as  the  mineral  itself,  and  of  a  greater  specific  gravity.  This 
being  taken  off,  the  mineral  is  solid,  unconnected  with 
any  other  substance,  of  a  broad  grain,  and  what  mineral* 
ogists  call  potters'  ore. 

In  other  mines,  in  the  vicinity  of  the  above,  the  lead  is 
found  in  regular  veins,  from  two  to  four  feet  in  thickness, 
containing  about  fifty  ounces  of  silver  in  a  ton ;  but  at  the 
depth4>f  twenty fivefeet  the  operations  are  impeded  by  w»> 
ter.  The  wholo  of  this  niBeral  tract  b  very  rich  and  ex* 
tensive. 

In  Grbat  BniTAm  there  are  numerous  lead  mines, 
among  which  may  be  cited  that  of  Arkingdale,  in  York- 
«bire,  and  those  with  which  Shropshire  abounds.  In  the 
south  of  Lanerkshire,andin  the  vicinity  of  Wanlock-head, 
Scotland,  are  two  celebrated  lead  mines,  which  yield 
annually  above  two  thousand  tons  of  Ynetal.  The  Susan- 
nah-vein Lead-hills,  has  been  worked  for  many  years,  and 
has  been  productive  of  great  wealth.  The  above  are  con- 
sidered as  the  richest  lead  mines  of  Europe. 

Several  of  the  Irish  lead  mines  have  yielded  a  considerable 
proportion  of  silver ;  and  mention  b  made  of  one,  in  the 
county  of  Antrim,  which  afforded,  in  thirty  pounds  of 
lead,  a  pound  of  that  metal.  Another,  less  productive  of 
silver,  was  found  at  Ballysadare,  near  the  harbour  of 
Sligo  in  Connaugfat ;  and  a  third  in  the  county  of  Tipperaryy 
thirty  miles  fiom  Limerick.  The  ores  of  this  last  were  of 
two  kinds,  most  usually  of  a  reddish  colour,  hard  and 
jittering ;  the  other,  which  was  the  richest  in  silver,  re- 
sembled a  blue  marl.'  The  works  were  destroyed  in  the 
Irish  insurrections  In  the  reign  of  Charles  I,  The  mine, 
Bowever,  is  still  wrought  on  account  of  the  lead  it  contains. 

Digitized  by  Google 


eOAL  MINKS.  S87 

The  foUowiDg  is  the  coumeratioB  of  the  different  ftdH 
fltuces  in  which  fDetali  are  fonncL  In  granitic  raountaina^ 
tin,  lead,  iron,  ainc,  bisnath,  cobalt;  and  in  gneifs,  or 
schistose  granite,  silver,  copper,  lead,  tin,  and  ainc.  lu 
nicaceatts  schist  aoe  found  copper,  tin,  lead,  anilantinuNix. 
In  hornblende  slate,  copper  ore;  and  under atgillate,  or 
cooMnon  slate,  silver,  copper,  lead,  and  zioc.  In  steatite 
sulphureous  pyrites,  and  magnet.  In  primitive  lime-stone 
copper,lead,  and  zinc  appear;  and  even  in  astoataof  coal, 
iHtive  silver,  galena,  and  manganese  hove  been  discovered* 

COAL  MINSS* 

Coals  are  scattered,  with  a  more  or  less  sparing  hand, 
over  every  continent^  and  almost  over  every  kingdom  of  the 
^obe;  but  there  is  noTany  country  where  coal  mines  are  so 
rich  and  so  frequent  as  in  Great  Britain,  the  opulence  of 
which  has  been  principally  ascribed  to  thb  valuable  mineral. 

It  is,  in  truth,  the  very  soolof  her  manufactures,  and* 
oonsequentlv  of  her  commerce,  every  manufacturing  town 
being  established  in  the  midst  of  a  coal  country.  Of  tins 
striking  instances  are  afibtded  by  Bristol,  Birmingham, 
Wolverhampton,  Shefllekl,  Newcastle,  and  Giaigow. 

The  coals  of  Whitehaven  and  Wigan  are  esteemed  the 
purest;  snd  the  casnnel  and  peacock  coals  of  Lancashke 
are  so  beautiful,  that  they  are  suspected  by  some  to  have 
constituted  the  ^i^nles^  or  jet,  which  the  aocients  aacri* 
tued  to  Great  Britain,  ui  Somersetshiie,  the  Mendip  coal- 
mines  are  distinguished  by  their  productiveness :  they  occur 
there,  as  indeed  in  every  other  part,  in  the  low  countryi 
and  are  not  to  be  found  in  the  hills.  The  beds  of  coal  are 
not  horisontal,  but  'slopin|^  dipping  Id  the  sontb-east  at  the 
rate  of  about  twenty  two  inches  per  iithom.  Hence  they 
would  speedily  sink  so  deep  that  It  would  not  be  possible  Ift 
work  them,  were  It  not  that  they  are  intersected  at  iotefw 
▼als  by  perpendieolar  dykes  or  veins,  of  a  different  kind 
of  mineml,  on  the  other  side  of  whith  these  beds  are  found 
considerably  raised  u^.  Tiay  are  seven  in  namber,  lyin^ 
at  regular  distances  beneath  each  other,  and  separated  by 
beds  of  a  diflEerent  kind  of  substance,  the  deepest  being 
placed,  more  than  two  hMnditd  foet  beneath  the  surface  of 
theearth« 

The  town  qT  Newositle^  in  Noithuniberinnd^  has  been 
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cdcbnted  duriitt  leveral  cenuiries  for  iu  veiy  extensive 
tradeincoab.  It  msfint  made  a  borough  by  WHIiuii  the 
Conqueror,  and  the  eariiest  charter  for  d«iBg  coab, 
framed  to  the  inhabhaats,  was  hi  die  reign  ofIi€»Ty  ID. 
in  1299;  bat  hi  1506,  the  vse  of  coal  for  fuel  was  pro- 
hibited in  London,  bv  royal  prochuaatioa,  cMelly  because 
k  injured  the  sale  of  wood,  with  which  the  environs  of 
the  Cafiital  were  then  overspread.  This  interdict  did  not, 
however,  eontinue  long  in  force }  and  coals  may  be  con- 
sidered as  having  been  ddg  for  exportation  at  Newcastle  for 
more  than  four  centunes.  It  has  been  estimated  that  there 
are  twenty4bar  considerable  collieries  lying  at  different  dis- 
tances fitmi  the  river,  from  five  to  eighteen  miles;  and  that 
they  produced,  for  an  average  of  six  years,  up  to  the  done 
of  1776,  an  annaal  consumption  of  three  hundred  and 
eighty  thousand  chaldrons,  Newcastle  measure,  (equal  to 
weven  hundred  and  seventeen  thousand  six  hundred  and 
ifteen  chaldrons,  London  measure)  of  which  about  thirty 
thousand  chaldrons  were  exported  to  foreign  parti.  The 
boats  employed  in  the  collieiy  are  called  keels,  and  aro 
described  as  strong,  clumsy,  and  oval,  each  carrying  about 
twenty  tons  ;  and  of  these  four  hundred  and  fifty  are  kept 
constantly  employed.  In  the  year  1776  an  estimate  was 
nude  of  the  shipping  empbyed  in  the  Newcastle  coal 
trade  ;  and  from  this  estimate  it  appem,  that  three  thou- 
sand, five  hundred,  and  eighty-five  ships,  were  during 
that  year  engaged  in  the  coasting  trade,  and  three  hundred 
and  sixty-tbee  in  the  trade  to  foreign  ports,  their  joint 
tonnage  amounting  to  seven  hundred  and  thirty-eight  thoo- 
snnd,  two  hundred  and  fourteen  tons. 

It  is  a  common  opinion  among  seologisCs,  that  pit  coal  Is 
'Of  vegetable  or^,  and  that  it  has  been  brought  to  its 
present  state  by  the  means  of  some  chemical  proccm,  not 
at  thu  time  understood.  However  extravagant  this  ofHuioii 
may  at  first  ^t  appear,  it  is  supported  by  the  existence 
of  vast  depositions  of  matter,  half  wav,  as  it  were,  be- 
tween perfect  wood  and  perfect  pit  coal;  which,  while  it 
obviously  betrays  its  vegetable  nature,  has  in  several 
respects  so  near  an  approximation  to  pit  eoe^  as  to  have 
been  generally  distinguish^  by  the  nnmeof  coal.  One  of 
tbeniost  remarkable  of  these  depositions  exists  in  Devon* 
»»>  •heaiihirtecn  miles  sonth-wCBl  of  Eaeter^nnd  is  wdl 
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anncs  in  Unngoy,  Bauj  and  ebewhcw^  Uenf  i 
notimalooiircoiiiitriQi,  where  the  awrieoe  of  thecailh  bele- 
vaied  CO  a  graai  height  above  the  level  of  Uwooouu 

lathetemioes  there  are  three  aOalaof  coal,  which  lie  al 
acoQiideiable  dbtaace  one  above  the  olber,aiifl  are  made 
^  Gominiuiicate  by  fnlt ;  bat  the  veia  b  aot  dwajeooathMh 
ed  IB  the  same  iwularly^Bctiaed  pkmey  the  auaeralreqaeat* 
iy  meetiog  with  hard  rock^  by  wmch  their  farther  paogreM 


is  iotemipled.  At  aich  phcet  there  seem  to  have 
l»eak»  10  the  eardi|  from  tiie  surface  dowoward,  one  pei^ 
tion  appearing  to  have  soak  down,  while  the  adjoioiBg  pait 
has  preserved  its  andeatsitnaliQO.  In  seme  of  these  places 
the  earth  has  swik  ten,  twenty  iathoms,  and  even  anwe; 
while  in  others  the  depression  has  boealess  than  one  tehcMD. 
These  breaks  the  miaefs  call  dykes;  aadwhen^^roMh 
one  of  them,  their  first  care  is  to  discover  iriietiier  tha 
strata  ia  the  adjoining  pert  are  higher  or  lower  than  in  the 
part  where  thev  had  boen  workii^;  or,  aceord&if  to tMr 
own  phrase,  whether,  the  coal  be  cast  dowa  or  cast  op.  ia 
the  former  case  they  sink  a  pit;  but  if  it  be  cast  op  to  any 
considerable  height,  they  are  frequently  obliged,  with  great 
labour  and  expense,  to  carry  forwarda  ievd,  or  longgaUeiy, 
through  the  rock,  until  they  agmn  reach  the  stratam  of  cqi^ 

Cgs}^  the  ch^f  mineral  of  Scothmd,  has  been  there 
.worked  for  a  succmon  of  ages.  Pope  Fnp  IT.  m  hia 
description  of  Europe,  written  abont  1460,  meatioas  that 
Jbe  beheld  with  wonder  black  stones  given  as  alms  to  the 
poor  of  Scotland.  This  mineral  may,  however,  be  traced 
fo  the  twelfth  centuiy  $  and  a  very  eariy  account  of  the 
Scottish  coal  mines,  explains  with  great  preciskm,  the 
naamier  of  workiqa  the  eoal,  not  neglectiog  to  mention  the 
subterraneous  walbof  whin  which  interwct  the  strata,  par- 
ticufauiy  a  remarkable  one,  visiUe  from  the  river  Tyae^ 
where  it  fonns  a  cataract,  and  passes  by  Prestonpans,  to 
the  shore  of  Fife.  The  Lothians  and  Filmhtre,  particularly 
abound  with  this  usefhl  mineral,  which  also  extends  into 
Ayrshire ;  md  near  Irwin  is  foOBd  a  curious  variety,  named 
ribbon  coal.  A  sii^ar  coal,  in  veias  of  miaeral,  has 
been  found  at  Gastk  Leod,  in  the  east  of  Rooshire;  and 
it  ia  o&jectured  that  the  tergest  oalottched  field  of  coal  in 
^*!|^P«>«^t8  in  a  barren  tmct  of  country  in  Lanerkshire. 

»  North  America,  ceal  has  been  discovered  ia  great 
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abUttdaAt^  Oil  both  sides  of  James  rivety  aAd  is  said  to  have 
beeo  firstdiscovered  by  a  tx>y  ID  pursuit  of  Cray  fish.  This 
valuable  mineral  also  abounds  towards  the  Mississippi  and. 
the  Ohioy  that  of  Pittsburgh  being  of  a  superior  quality  $ 
but  it  IS  chiefly  worked  in  Virginia^  where  the  beds  are 
very  extennve.  One  of  these  beds,  about  twenty-four 
feet  in  thicknessy  was  found  to  repose  on  granite,  and  is 
cited  as  a  great  singularity.  In  this  territory  south  of  the 
Ohio,  what  is  called  stone  coal  is  found  in  the  Cumberland 
mountains ;  and  in  1804  a  coal  mine  was  discovered  on 
the  river  Juniata,  in  the  vicinity  of  the  Apalachian  moun- 
tains. The  bed  is  horixontal,  on  which  account  it  is 
wrought  with  considehtble  advantage,  and  the  mineral  is 
upwards  of  ten  feet  in  thickness.  Notwithstanding  these 
supplies  at  particular  points  of  the  extensive  territory  of 
the  United  states,  coals  are  imported  from  Great  Britain  ia 
very  considerable  quantities.  In  the  space  of  one  year, 
reckoaiDg  from  the  first  of  October,  1801,  the  importatioa 
amounted  to  not  less  than  18,473  chaldrons. 

The  process  of  mining  is  a  combination  Qf  boring  and 
^iggiog-  Shafts  are  sunk,  levels  are  driven,  and  drains 
are  carried  off,  by  the  help  of  picks  or  pick-axes,  wedges, 
and  hammers,  the  rocks  being  also  sometimes  loosened  by 
blasting  with  gunpowder.  In  searching  for  coal,  a  shaft  is 
smnk  through  the  uppermost  soft  stratum,  and  the  rock  is 
then  bored,  by  striking  it  continually  with  an  iron  borer 
terminating  in  an  edgejof  steel,  which  is  in  the  mean  time 
turned  partly  round ;  and,  at  proper  intervals,  a  scoop  is 
let  down  to  draw  up  the  loose  fragments.  In  thk  manner 
a  perforation  is  sometimes  made  for  more  than  an  hundred 
fathoms,  the  borer  being  lengthened  by  pieces  screwed  on; 
it  b  then  partly  supported  by  a  counterpoise,  and  worked 
by  machinery.  Should  it  happen  to  break,  the  piece  is 
raised  by  a  rod  furnished  with  a  hoUow  cone,  as  an  extin- 
guisher, which  is  driven  down  on  it.  The  borer  is  some- 
times famished  with  knives,  wliich  are  made  to  act  onan3' 
part  at  pleasure,  and  to  scrape  off  a  poriion  of  the  surround- 
iogsubstance,  which  is  collected  in  a  proper  receptacle. 

Those  who  have  the  direction  of  deep  and  extensive  coal 
mines,  are  obliged,  with  great  art  and  care,  to  keep  them 
ventilated  with  perpetual  currents  of  fresh  air,  which  afford 
dK  mioen  a  coanmt  supply  of  that  vital  fluid,  and  expel 
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from  the  mines  dui|i8  and  other  noxious  exhalntioney  lo- 
eether  with  such  other  hunit  and  foul  air,  as  is  become  de» 
Kterious  and  unfit  for  respiration.  In  the  deserted  mines^ 
which  are  not  thus  ventilated  with  currents  of  fresh  air, 
large  quantities  of  these  damps  are  frequently  collected  | 
and  in  such  works,  tliey  often  remain  for  a  long  time^ith* 
out  doing  any  miscfaaef.  But  when,  by  some  accident  they 
are  set  on  fire,  they  then  produce  di^adful  explosions,  and, 
bursting  out  of  the  pita  with  great  impetuosity,  like  the 
fiery  eruptions  from  burning  mountains,  force  along  with 
them  ponderous  bodies  to  a  great  height  in  the  air. 

Various  instances  haye  occurred  in  which  the  coal  has 
been  set  on  fire  by  the  fulminating  damp,  and  has  conti- 
nued burning  fox  several  months,  until  large  streams  of 
water  were  (Conducted  into  the  mine,  so  as  to  inundate  the 
parts  where  the  conflagration  existed.  By  such  fires  several 
collieries  have  been  entirely  destroyed,  in  ihe  vicinity  of 
Neivcastfe^  and  in  other  parta  of  £ngfond  as  well  as  ia 
Fifeshire  lo  Scotland.  In  some  of  these  places  the  fire 
has  continued  to  bum  for  ages*  To  prevent,  therefore, 
as  much  as  possible,  the  couieries  from  being  filled  with 
these  pernicious  damps,  it  has  been  found  necessary  care- 
fully to  search  for  the  crevices  in  the  coal  whence  they  is- 
sue,  and,  at  those  places,  to  eonfine  them  within  a  narrow 
space,  conductmg  them  through  large  pipes  into  the  open 
air,  where,  being  set  on  fire,  they  consume  in  perpetual 
fame  as  they  continually  arise  out  of  the  earth* 

The  late  Mr.  Spelling,  engineer  of  the  Whitehaven  coal 
mines,  having  obserN^ed  that  the  fulminating  damp  could 
only  be  kindled  by  flame,  and  that  it  was  not  liable  to  be 
set  on  fire  by  red-hot  iron,  nor  by  the  sparks  produced  by 
the  colfision  of  flint  and  steel,  invented  a  macnine  called  a 
steel-mill,  in  which  a  wheel  of  that  metal  u  turned  round 
^ith  a  very  rapid  motion,  and,  by  the  application  of  flints^ 
great  plenty  of  sparks  are  emitted,  which  afibrd  the  miners 
such  a  light  as  enables  them  to  carry  on  their  work  in  close 
places,  where  the  flames  of  candle,  or  of  a  lamp,  would^ 
as  has  already  happened  in  various  instances,  occasion 
violent  explosions.  In  that  dreadful  catastrophe,  the  ex- 
plosion of  the  Felling  Colliery,  the  particulars  of  which 
will  be  hereafter  detailed,  it  will  be  seen  that  mills  of  this 
deflcription  wm*»  employed,  in  searching  for  the  remains  dT 
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the  ttdvidims  of  tbe  disaster;  but  this  event  bappeDed 
before  the  invention  of  Sir  Humphrey  Davy's  safety  lamp, 
a  discovery  which,  while  it  affords  a  more  certain  light, 
lioids  out  every  security  to  the  miner  against  accidenu 
which,  without  such  a  resource,  might  still  be  superadded 
to  those  already  recorded,  as.arising  from  the  flame  of  a 
candle  or  lamp. 

A  greater  number  of  mines  have,  however,  been  ruined 
by  inundations  than  by  fires;  and  here  that  noble  inven- 
tion the  fire-engine  displays  its  beneficial  eflects.  It  appears 
from  nice  calculatioos,  that  it  would  require  about  550 
men,  or  a  power  equal  to  that  of  110  horses,  to  work  the 
pumps  of  one  of  the  largest  fire-ei^nes,  having  a  cylinder 
of  seventy  inches  diameter,  now  in  use,  and  thrice  that 
number  of  men  to  keep  an  engine  of  that  sise  constantly 
at  work.  It  also  appears  that  as  much  water  may  be  raised 
by  such  an  engine,  as  can  be  drawn,  within  the  same  space 
of  time,  by  2520  men  with  roUers  and  buckets,  after  the 
msuiner  now  daily  practised  in  many  mines ;  or  as  much  as 
can  be  bourne  on  the  shoulders  of  twice  that  number  of 
men,  as  is  said  to  be  done  In  several  of  the  mines  of  Peru. 
So  great  is  the  power  of  the  elastic  steam  of  the  boiling 
water  in  those  engines,  and  of  the  outward  atmosphere, 
wrfaich,  by  their  ahemate  actions,  give  force  and  motion  to 
the  beam,  and,  through  it,  to  the  pump  rods  which  elevate 
tlie  water  through  tubes,  and  discharge  it  from  the  minel 

There  are  four  fire-eneines  belonging  to  the  Whitehaven 
colliery,  which  when  all  at  work,  discharge  from  it  about 
1228  gallons  of  water  every  minute,  at  thirteen  strokes ; 
and  at  the  same  rate,  1,768,320  gallons,  upwards  of  7000 
tons,  every  twenty-four  hours.  By  th^  ei^ioes  nearly 
lifice  the  above-mentioned  quantity  of  water  might  be  dis« 
charged  from  mines  which  are  not  above  sixty  or  seventy 
iatboros  deep)  which  depth  is  rarely  exceeded  in  the  New- 
castle collieries,  or  in  any  other  English  collieries,  with 
the  exception  of  th^  above. 

Coal  pits  have  some  times  taken  fire  by  accident,  and 
have  continued  to  biurn  for  a  considerable  length  of  time. 
About  the  year  1648,  a  coal  mine  at  Benwdl,  a  village 
near  Newcastie-upoo-Tyne,  was  accidentally  kindled  by  a 
caadk; :  at  first,  the  fire  was  so  feeble,  tiuit  a  reward  of  half 
a  oown,  which  was  taked  by  a  peisoii  who  off»ed  to  ex^ 
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tiiigaidi  it,  was  refused.  It  gradually  increased,  however* 
and  had  continued  burning  for  thirty  years,  whoi  the  ac- 
count was  drawn  up  and  published  in  the  Philosophtcal 
Transactions :  it  was  not  finally  extinguished  nndl  all  the 
fuel  was  coosomed.  Examples  of  a  similar  kind  have  hap- 
pened in  Scodand  and  in  Germany 

FXLLUfG  COLLISRY. 

Bui  of  all  the  recorded  accidents  relative  to  coalnuaesi 
that  of  Felling  Colliery,  near  Sunderland,  a  concise  narra- 
tive of  which  nere  follows,  was  the  moat  disastroos. 

Fbllino  is  a  manor  about  a  nule  and  a  half  east  of 
Gateshead*  It  contains  several  strata  of  coal,  the  upper* 
most  of  which  were  extensively  wroueht  in  the  beginnii^ 
of  the  last  century.  The  stratum  e«3led  the  Hig&main, 
was  won  in  1779}  and  continued  to  be  wrought  till  the  19th 
January,  1811,  when  It  was  entirelv  excavated.  The  pres- 
ent colliery  is  in  the  seam  called  the  Low-main.  It  com- 
menced in  October,  1810,  and  was  at  full  work  in  May, 
1813.  This  mine  was  cbosidered  by  the  workmen  as  a 
model  of  per^tion  in  the  purity  of  its  air,  and  orderly  ar- 
nmgementa— its  inclined  phiue  was  saving  the  daily  es* 
pense  of  at  least  IS  horses-— the  concern  wore  the  features 
of  the  greatest  possible  prosperity,  and  no  accident,  except 
a  trifling  explosion  of  fire-damp  slightly  burning  two  or 
three  workmen,  liad  occurred.  Two  skifti  or  sets  of  men 
were  constantly  employed,  except  on  Sundays.  Twenty- 
five  acres  of  coal  had  been  excavated.  The  first  sluft  en- 
tered the  mine  at  4  o'clock  A.  M.  and  were  relieved  at 
their  working  posts  by  the  next  at  1 1  o'clock  in  the  morn- 
ing. The  establishment  it  employed  under-ground,  con- 
»sted  of  about  128  persons,  who,  from  the  1 1th  to  the  25t^ 
of  May,  1812,  wrov^t  624  scores  of  coal,  equal  to  1300 
Newcastle  chaldrons,  or  2455  London  chaldllms. 

About  half  past  11  o'clock  on  the  morning  of  the  S5th 
of  May,  1812,  the  neighbouring  villages  were  alarmed  by 
a  tremcodous  explosion  in  this  colliery.  The  subtenmne- 
otts  fire  broke  forth  with  two  heavy  discharges  from  the 
Low-main,  which  were  almost  instantaneously  followed  by 
one  from  the  Higb-main.  A  slight  trembling  as  finom  an 
earthquake,  was  felt  for  about  half  a  mile  around  the  work* 
ings}  and  the  noist  of  the  ezpiosioni  4lKii^  dull,  wao 
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heafd  to  tiir««  or  four  miks  (fisouice,  and  much  vetenUed 
ao  nBfteadyvfire  of  infantry. 

^inawnso  quantities  of  dust  and  snnU  coal  accompanied 
tlwM  UastSi  and  cose  h^[h  into  the  air,  in  the  form  of  an 
inverted  cone.  The  heaviest  part  of  the  ejected  matter, 
such  as  corves,  pieces  of  wood,  and  small  coal,  fell  near 
the  pits ;  but  the  dust,  borne  away  by  a  strong  west  wind, 
fell  in  a  continued  shower  from  the  pit  to  the  distance  of  a 
aaile  and  a  half.  As  soon  as  the  explosion  was  heard,  the 
wives  and  children  of  the  workmen  ran  to  the  pit ;  the 
scene  was  distressing  beyond  the  power  of  description. 

Of  one  hundred  and  tweaty«eigfat  persons  in  the  mine 
at  the  time  of  the  explosion,  only  thirty-two  were  brought 
to  day-Ught,  twentyniine  survived  the  fatal  combustion, 
the  rest  were  destroyed.  Nor  from  the  time  of  the  explo^ 
sion  till  the  8th  of  July,  could  any  person  descend.  But 
after  many  nnsnccessful  attempts  to  explore  the  burning 
mioe,  it  was  re^slased,  to  prevent  the  atmospheric  air  from 
entering  it ;  this  being  done,  no  attempt  was  afterwards 
made  to  explore  tt,  till  the  morning  of  the  last  mentioned 
day  I  from  which  time  toUie  19th  of  September,  Uieheart- 
rendiag  scene  of  mothers  and  widows* examining  the  pu* 
ttid  bodies  of  their  sons  and  husbands,  for  marks  by  which 
to  indentify  them,  was  almost  daily  renewed ;  but  very  few 
of  them  were  known  by  any  personal  mark,  they  wer^  too 
nnich  mangled  and  scorched  to  retain  any  of  their  features; 
Their  clothes,  tobacco4>oxe8,  shoes,  &c.  were,  therefore, 
the  only  indexes  by  which  they  could  be  recognised. 

At  the  crane  twenty-one  bo&s  lay  m  ghastly  confusion : 
some  like  mununies,  scorched  as  dry  as  if  tfaley  were  ba- 
ked* One  wanted  its  head,  another  an  arm.  The  scene 
was  truly  frightful.  The  power  of  fire  was  visible  upon 
them  all ;  but  its  effects  were  extremely  variable  :  while 
some  were  almost  torn  to-pieces,  there  were  others  who 
appeared  as  if  they  bad  sunk  down  overpowered  by  sleep. 

The  ventilation  concluded  on  Saturday  the  19th  of  Sep- 
tember, when  the  ninety-first  body  was  dug  from  umier  a 
heap  of  stones.  At  six  o'clock  in  the  morning  the  pit  was 
▼lasted  by  candle-light,  which  had  not  been  used  in  it  for 
the  space  of  one  hundred  and  seventeen  days ;  and  at  1 1 
o'clock  in  the  morning  the  tube  furnace  was  lighted.  From 
this  time  the  colliery  has  been  regularly  atworkj  huttb^ 
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ninety-tecood  body  has  never  yet  beeo  foond.  All  thete 
penong,  except  four,  who  were  buried  in  nngle  mvet, 
were  interred  in  He  worth  Chapel-yard,  in  a  tKneh,  side 
by  side,  two  coffins  deep,  witn  a  partition  of  bridL  and 
fime  between  eveiy  four  coffins. 


MISCELLANEOUS  SUBJECTS  CONNECTED 
WITH  MINERALOGY. 

CLIPTOH  HOT-WILL. 

The  warm  spring,  or  fountain,  called  thb  hot-wkll,  in 
the  parish  of  Clifton,  is  said  to  be  so  cofuons  as  lo  di^ 
chaiige  sixty  gallons  of  water  in  a  minute.  It  rises  fisci* 
biy  from  an  aperture  in  the  solid  rock,  at  aboot  twenty-aui 
feet  below  hign-water  mark,  and  ten  feet  above  low- wnler. 
On  its  immediate  infinz  from  the  rock,  the  water  Is  nracfa 
warmer  than  when  it  is  pumped  up  for  drinking ;  and  it 
also  ieels  and  tastes  warmer  in  wmter  than  in  summer, 
and  in  very  cold  days  heats  the  glass  into  which  it  faUs 
from  the  cock.  In  1695,  this  celebrated  spring,  after  bsv- 
ing  fallen  into  neglect,  wla  recovered,  and  the  Hol-weU- 
hoiijse  erected,  proper  foundations  being  made  for  the 
pumps,  by  whicn  the  water  is  raised  to  the  lieight  of  thirty 
feet :  pipes  are  contrived,  through  which  the  waste  water 
runs  into  the  river;  and  in  these  pipes  are  valves,  which 
open  to  let  out  the  water,  but  shut  when  the  tide  b  rising. 

With  respect  to  the  qualities  of  this  mineral  water,  it  Is 
natural  to  suppose  that  in  its  subterraneous  passage  through 
the  rocks,  over  different  strata,  and  among  such  variety  of 
mineral  and  other  substances,  it  must  be  impregnated  with 
their  several  virtues.  In  the  common  spring  water  of  tlK 
neighbouring  rock-house,  on  a  trial  bang  made,  the  mer- 
cury in  Fahrenheit's  thermometer  stood  at  fifty  degrees, 
while  that  of  the  Hotwell,  uken  immediately  from  the 
pump,  raised  it  to  seventy-six  degrees ;  and  as  the  heat  of 
a  person  in  health  seldom  exceeds  the  ninety-sixth  degree, 
it  follows,  that  the  Bristol  water  possesses  somewhat  more 
thantbree-fourths  of  the  human  heat. 

wlow  the  HotweU-hoisM  rises  a  magnificent  range  of 
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rocks,  which  are  not  more  remarkable  for  their  height^ 
than  for  thehr  beiog  equally  so  on  both  aides  the  river,  the 
strita  in  some  puices  answering  on  each  side  for  about  a 
mile  and  a  half  m  a  serpentine  course.  These  constitute 
one  of  the  greatest  natural  curiosities  in  England.  The  rock 
beyond, the  HoCwell|  and  on  the  same  tide,  is  named  St. 
ViHCBNT'sy  a  chapel  dedicated  to  that  saint  haviug  been 
formerly  built  on  its  summit.  It  is  in  height  three  hundred 
feet,  and  hsift  a  majestic  appearance.  It  supplies  the  nat- 
uralisl  with  many  curious  fossils  |  the  botanist  with  a  vari- 
ety of  scarce  pkmts;  the  amiquary  with  the  remains  of  a 
Roman  camp ;  and  the  less  curious  enquirer  with  a  view 
of  a  oKist  dieadfoi  and  surprising  precipice. 

The  rocks  in  general,  when  broken  up,  are  of  a  dusky 
red,  brown,  or  chocolate  colour  mm^le,  very  hard  and  close 
grained,  and  which,  on  being  stiuck  with  a  hammer,  emit 
a  strong  sulphureous  smelL  It  will  bear  a  polish  equal  to 
any  ibmgn  marble ;  and,  when  sawed  into  slabs  and  po- 
lished, appears  beautifully  variegated  with  veins  of  white, 
bluetsh  givy,  or  yellow.  It  is  often  empbyed  for  chimney- 
pieces  ;  but  is  principally  used  for  making  lUne,  for  which 
purpose  there  b  not  any  stone  in  Eagfaind  so  well  calculated, 
nor  is  there  any  lime  so  strong,  fine,  and  white,  which  ex- 
cellent qualities  occasion  great  demand  for  foreign  con- 
sumption. 

Here,  and  'in  the  vicinity,  labourers  are  daily  employed 
in  blowing  op  the  rocks  with  gunpowder,  by  which  process 
vast  fragments  are  frequently  thrown  down,  and  repeatedly 
strike  the  precipice  with  a  dreadful  crash,  which,  com- 
bined whh  the  loud  report  of  the  explosion,  re-echoed 
f rooB  side  to  side  by  the  lofty  cliffs,  makes  a  grand  and  aw- 
ful  noise  resembling  thunder,  for  which  it  is  frequently 
mistaken  by  strangers.  It  is  the  opinion  of  the  greater 
part  of  those  who  have  viewed  these  rdcks,  that  tiiey  were 
once  united,  and  were  separated  by  some  terrible  con  viibion 
•f  nature.  A  bri(^  of  one  arch,  from  rock  to  rock,  over 
tiie  Avon,  has  long  been  in  contempladon ;  but  if  the 
blowing  up  of  these  rocks  should  still  be  persisted  in,  the 
design  will  be  rendered  impracticable.  This  is  the  more 
to  be  regretted,  because  stone  of  the  same  quality  is  to  be 
procured  in  Durham-down,  or  lower  down  the  river. 
In  the  fissures  and  cavities  of  these  rocks  are  found  those 
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fine  cmtak  called  Bmstol  stonss,  oe  mahorm,  mmt 

of  which  are  so  hard  as  to  cut  glass,  aod  are  exoeedingjly 

clear,  coloiirleBs^  and  briUiaat.    When  set  io  rings,  io  mw 

natural  state,  these  have  appeared  of  as  high  a  polish  and 

lu^re  as  if  they  had  been  wrought  by  the  most  slaHbl 

lapidary. 

Bristol  is  surrounded  by  coal^^ts,  those  of  douoeslef^ 
shire  being  at  Kingswood,  and  those  of  Sonersel  at  Bed> 
minster,  Ashtoo,  Nailsea,  and  BrisltagloB.  Bat  the  mui 
colons  supply  is  from  Kingswood,  WMre  there  are  a  great 
number  of  pits  and  colliers'  houses,  which  last  are  so  fr^ 
quent,  that  Kingswood,  viewed  from  the  netghboori^g 
hills,  has  the  appearance  of  beuig  one  vast  rural  subiwb  (rf 
Bristol. 

<  DIAMONDS  AMD  FIBCIOUB  STOmS. 


In  addition  to  the  information  relative  to  DiAi 
MiNBs,  at  p.  259,  ei  wq.  of  this  work,  the  reader  will  not 
f^il  to  be  eratified  by  some  curious  paiticnhuv  rebtivD  to 
these  and  theotbermore  precious  gems,  drawn  from  the  v«l» 
uable  treatise  of  Mr.  Ma  we,  on  this  interesting  aubjeot* 

In  the  history  of  the  human  race,  there  are  few  things 
which  at  first  sight  appear  so  remarlcable,  as  the  prodigkNB 
value  which,  by  common  consent,  in  all  a^es,  and  in  all 
civilised  countries  has  been  attached  to  the  dnmond.  That 
a  house  with  a  large  estate,  the  means  of  living,  not  only 
at  ease  but  in  splendour,  should  be  set  in  competition  witfa^ 
and  even  he  deemed  inadequate  to  the  purcimeof  at 


parent  crystallised  stone,  not  half  the  siie  of  a  hen's  ck 
seems  almost  a  kind  of  insanity.  It  would,  indeed,  truly 
deserve  this  name,  if  the  purchaser  were  t»  part  with  what 
the  seller  would  acquire  by  such  a  transler.  If,  for  the 
consciousness  of  possessing  a  diamond  of  neariy  thre^ 
quarters  of  an  ounce  weight,  a  eountiy  gentleman  were  to 
pay  ninety  thousand  pounds  in  ready  money,  and  an  aimo-^ 
ity  of  four  thousand  pounds  besides,  he  would  very  deserv- 
edly, Incur  some  risk  of  a  statute  of  lunacy;  yet,  noC 
only  the  above  sum  was  given,  but  a  patent  of  nubility  into 
the  bargain,  by  the  Empress  Catharine  of  Russia,  for  tbe 
famous  diamond  of  Nadir  Shah.  In  this  case,  however^ 
although  the  seller  acquired  much,  the  purchaser  did  not 
undergo  any  personal  privation  $  and,  in  reality,  notwitii- 
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mate,  or  diffusing  its  starry  radiance  from  the  breast  of  titled 
merit,  or  ^^  in  courts  of  feasts  and  high  solemnitiety'' 
mreathiog  itself  with  the  hair,  illustrating  the  shape  and 
colour  of  the  neck,  and  entering  ambitiousljr  into  contest 
with  the  lively  lustre  of  those  eyes  that  ^  rain  infiueaci^ 
on  all  beholders,  blends  harmoniously  with  the  general 
effect,  and  proclaims  to  the  most  distant  ring  of  t^sur- 
roon<png  crowd,  the  person  of  the  monarch,  of  the  knight^ 
or'of  the  beauty. 

Another  circumstance  tending  to  enhance  the  value  of 
the  diamond  b,that  although  small  stones  are  sufficiently 
abundant  to  be  within  the  reach  of  moderate  expenditure, 
and  therefore  afford,  to  all  those  who  are  In  easy  circum* 
stances  an  opportunity  to  acquire  a  taste  for  diamonds,  yet 
Aoseof  a  larger  size  are,  and  ever  have  been,  rather  rare  | 
and  of  those  which  are  celebrated  for  their  sise  and  beauty, 
the  whole  number,  at  least  in  Europe,  scarcely  amounts  to 
half  a  dosen,all  of  them  being  In  possession  of  sovefeigH 
princes.  Hence,  the  acquisition  even  of  a  moderately  lai^ 
diamond,  is  what  mere  money  cannot  always  command  % 
and  many  are  the  favours,  both  political  and  of  other  W^da, 
lor  which  a  dikmond  of  a  large  sise,  or  of  uncohimon 
beauty,  may  be  offered  as  a  compensation,  where  its  cooh 
mercial  price,  in  money,  neither  can  betendered,  nor  wonld 
be  received.  In  many  circumstances  also,  It  is  a  matter  of 
no  small  importance  for  a  person  to  have  a  considerable  part 
of  his  property  in  the  most  pbrtable  form  possible ;  and  iq 
this  respect  witat  is  there  that  can  be  compared  to  dbmonda 
which  possess  the  portability,  without  the  risk,  of  bills  of 
•zchange  ?  It  may  further  be  remarked,  In  favour  of  this 
species  of  property,  that  It  n  but  little  liable  to  floctuatioii, 
and  has  gone  on  pretty  regularly  Increasing  in  value,ln8o- 
much  that  the  price  of  stones  of  good  quality  is  conuder- 
ably  higher  than  it  was  some  years  ago. 

THf  ART  or  CUTTING  AND   POLISHING  OrAMONDS  haS  « 

twofold  ofaject ;  first,  to  divide  the  natural  surface  of  the 
stone  in  a  symmetrical  manner,  b^  means  of  highly-polished 
polygonal  planes,  and  thus  to  bring  oat,  to  the  best  adlran- 
tage,  the  wonderful  refulgence  af  this  beautiful  gem  ;  andp 
Mcondly,  by  cutting  out  sucft  flaws  as  may  happen  to  be 
near  tti^  surface,  to  remove  those  blemishes  which  materia* 
my  detractfrom  its  beaaty^  and  consequently  from  its  vzh^^ 
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The  vemoval  of  flaws  is  a  matter  of  great  importanoey 
fofy  owing  to  the  form  ia  which  the  diamond  is  cut,  and  its 
high  degree  of  refrangihilityi  thesorallest  fauk  is  minified, 
and  bea>me8  ohtmsively  visible  in  every  face.  For  this 
reason  also,  it  is  by  no  means  an  easy  matter,  at  all  times^ 
to  ascertain  whetlier  a  flaw  is,  or  is  not,  soperficial ;  and  a 
person  with  a  correct  and  well  practised*  eye,  may  often 
purchase  to  great  advantage  stones  which  appear  to  be 
flawed  quite  through,  bat  are,  in  fact,  only  superficially 
blemislied. 

The  most  esteemed,  and,  at  the  same  time,  nearest  colour 
ofthe  OKiCNTAL  RUBT,  IS  DUTe  Carmine,  or  blood  red  of 
considerable  intenslQr,  fbnning,  when  well  polished j  a  blase 
of  the  most  exquisite  and  unrivalled  tint.  It  is,  however^ 
more  or  less  pale,  and  mixed  with  blue  in  various  propor- 
tions :  hence  it  occurs  rose-red  and  reddisb-white,  crimson, 
peacii-blossoBHred,  and  Ulao-blue,  the  latter  variety  being 
named  obimtal  amethyst.  It  is  a  native  of  Pegu,  and 
is  said  to  be  found  in  the  sand  of  certain  streams  near  the 
town  of  Sirian,  the  capital  of  that  country :  it  also  occurs, 
with  sapphire,  in  the  sands  ofthe  riversof  Ceylon.  A  ruby 
perftcvbothin  colour  and  transparency,  is  mnch  less  com- 
mon than  a  good  diamond,  and  when  ofthe  weight  of  threft 
or  four  carats,  is  even  more  valuable  than  that  gem.  The 
King  of  Pegu,  and  the  monarchs  of  Ava  and  Siam,  mono* 
polize  the  finest  rubies,  in  the  same  way  as  the  Sovereigns 
of  India  make  a  monopoly  of  diamonds.  The  finest  ruby 
in  the  world  is  in  possession  of  the  first  of  these  Kings ;  its 
purity  has  passed  into  a  proverb,  and  its  worth,  when  com- 
pared with  gold,  is  inestimable.  The  Subah  ofthe  Decan, 
also,  is  in  possession  of  a  prodigiously  fine  one,  a  full  inch 
in  diameter.  The  princes  of  £urope  cannot  boast  of  any 
of  a  first  rate  magnitude. 

The  ORiBNT Ai<  sAPrmsB  ranks  next  in  value  to  the  ruby  : 
when  perfect,  its  colour  is  a  clear  and  bright  Prussian  blue, 
viuited  to  a  high  degree  of  transparency.  The  asterias, 
or  STAR-STONS,  is  a  remarkable  variety  of  this  beautiful 
gem  :  it  is  semi-transparent,  with  a  reddish  purple  tinge. 


The  view  of  a  silver  mine,  plate  No.  40,  accompanied  by 
that  of  a  natural  foad  under  the  mountain  of  Fiiifeldf 
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fitace  Willi  IfMhiUte  vilt  old  «effaii  suiept 
Ilia  enerald  shallowBy  Mid  his  mppbire  dM^ 
Oft  in  wide  lakes,  ^roiiiid  theii  warner.  fayrim^ 
In  boUow  pytamidsfhc  crystals  swim ; 
Or,  fused  by  eaith-born  fires,  in  cubic  blocks 
SlvMt  tii^  wkto  forawy  aod  haiden  into  lockt. 

CiTLiMm  nStj  or,  as  k  k  teraed  in  f^emistryy  omriatof 
<fioda,  exists  abundaatl}  io  a  native  aisle,. botkio  a  solid 
fom,  and  dissolved  in  iiP>ater  Iioecars,  »  solution,  net 
tonly  throughout  the  wide  nmge  of  fhe  oeean,  hat  in  variooa 
springs,  rivers,and  lakes ;  and  is  known,  In  Its  aolid  form,, 
as  a  peculiar  mtneval,  under  the  names  of  rock^tiUffo9M- 
soft,  and  wU^em,  Its  beds  are  incady  beneath  the 
aurfaee  of  the  gremd,  but  sometimes  rise  into  hills  of 
considerable  elevation.  At  Cordova,  in  Spain,  a  hltl|  b^ 
tween  four  and  five  hundred  feet  in  hdght,  is  nearly  com- 
posed of  this  mineral.  But  the  most  odebnited  salt  minea 
are  those  of  Wi^icfea  in  GalliciA,  eoramonly  called  ti» 
salt  mines  ofCracow,tbo8e  of  Tyrol,  of  Poland,  of  Ca>- 
tHle  in  Spain,  and  o(  Cheshire  in  Enghnd.  In  the  pro-^ 
vince  of  Labor,  in  Hindostan,  b  a  hilL  of  rock-salt  «f 
equal  magnitude  with  that  near  Cmtbva.  The  miaes  oC 
Betslu,  in  Russia,  yidd  vast  quantities  of  tins  substance. 
]t  is  so  plentifel  In  the  desert <ofCaramaoia,  and  the  air  so 
dry,  that  it  ia.  there  used  as  a  materia  for  building.  It 
fenns  the  suHace  of  a  lai^  part  of  the  northern  dcMrt  of 
Lybia;  and  is  found  in  great  abundance  m  the  mountaina. 
of  Peru.  It  has  a  pure  saline  taste,  without  any  misfture 
of  bitterness ;  andchrystaliaes  in  cubeawhen  obtamed  by 
riow  evaporation  from  its  sdution.  In  Germany  thennnea 
of  ^is  kind  are  numerous  :  one  of  the  largest  is  that  of 
Hallem,  near  Sahsbuiig,  in  which  the  sak  is  hewn  out 
from  subterraneous  caverns  of  a  considerable  range,  and 
exhibits  almost^every  diversity  of  colour,  as  yellow,  red, 
blue,  and  whittf  >  -ia  consequence  of  which  it  is  dissolved 
mwater,  to  be  Ubemted  from  its  aDpuritiea,,  and  afteis 
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wards  re-crystalized.    The  salt  inines  of  Cracow,  and 
those  of  Cheshire,  merit  a  particular  deseriptioa. 

SALT  HllRfiS  0P  CRACOW. 

Thus,  cavBrn'd  round,  in  Cracow's  m^bty  minest 

With  crystal  walU  a  ^^rgeous  city  shines  ; 

ScoopM  in  the  briny  rock  long  streets  extend 

Their  hoary  course,  and  glittering  domes  ascend  : 

1>owti  their  bright  steeps,  emerging  into  day, 

Impetuoas  fountains  burst  their  faeadiong  way. 

O'er  milk-white  vales  in  ivory  channels  spread^ 

And  wondering  seek  their  subterraneous  bed. 

Form'd  in  pellucid  salt,  with  chissel  nice. 

The  pale  lamp  glittering  through  Uie  sculpturM  iCfw 

"With  wild  reverted  eyes  fair  Lotta  stands. 

And  spreads  to  heaven,  in  vain,  her  glassy  bands ; 

Cold  dews  condense  upon  her  pearly  breast. 

And  the  big  tear  rolls  lucid  down  her  vest. 

Far  gleaming  o'er  the  town,  transparent  Can«s 

Rear  their  white  towers,  and  wave  their  golden  vanet^ 

Long  lines  of  lustres  pour  their  trembling  rays, 

And  the  bright  vault  resounds  with  mingled  blaze. 

DARWur. 

*TuBSE  celebrated  excavations  are  about  five  miles  distant 
froiik  the  city  of  Cracow,  in  a  small  town  named  Wielicza, 
ti^hich  is  entirely  undermined,  the  cavities  reaching  to  a 
considerable  extent  beyond  its  limits.  The  length  of  the 
great  mine,  from  east  to  west,  is  six  thousand  feet }  its 
breadth,  from  north  to  south,  two  thousand  ^  and  its 
greatest  depth  eight  hundred  ;  but  the  veins  of  salt  are  not 

"Himited  to  this  extent,  the  depth  and  length  of  them^ 
from  east  to  west,  being  yet  unknown,  and  their  breadth 
only  hitherto  determined.  There  are  at  present  ten  shaAs^ 
but  not  a  skigle  spring  has  been  discovered  throughout  the 
extent  of  the  mine. 

In  descending  to  the  bottom,  the  visitor  is  surprised  to 
find  a  kind  of  subterraneous  commonwealth,  consisting  of 
many  families,  who  have  their  peculiar 4aws  and  polity. 
Here  are  likewise  public  roads  ami  carriages,  horses  being 
employed  to  draw  the  salt  to  the  mouths  of  ihe  mine, 
'where  it  is  taken  up  by  engines*  These  horses,  when 
once  arrived  at  their  destination,  never  more  see  the  light 
of  the  sun :  and  many  of  the  people  seemed  buried  ali  v«  in 
this  strange  abyss,  having  been  born  there,  and  never 
stirring  oat :  while  others  arc  not  denied  frequent  oppor- 
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tunities  of  breathing  the  fresh  air  in  the  fields,  and  enjoyiog 
the  surroundjDg  prospects.  The  subterraneous  passages,  or 
galleries  are  very  spacious,  and  in  many  of  them  cfaapeb 
are  hewn  out  of  the  rock«salt.  In  these  passages  cnicifizes 
are  set  up,  together  with  the  images  of  saints,  before 
which  a  light  is  kepi  constantly  burning.  The  places 
where  the  salt  is  hewn  out,  and  the  empty  cavities  whence 
it  has  been  removed,  are  called  chambers,  in  several  of 
which,  where  the  water  has  stagnated,  the  bottoms  and 
sides  are  covered  with  veiy  tiiick  incmstatioa^of  thousands 
of  salt  crystals,  lying  one  on  the  other,  and  many  of  them 
weighing  half  a  pound  and  upwards.  When  candles  are 
placed  before  iheni,  the  numerous  rays  of  light  reflected 
by  these  crystals  emit  a  surprising  lustre. 

In  several  parts  of  the  mine  huge  columns  of  salt  are 
left  standing,  to  support  the  rock ;  and  these  are  very 
fancifully  ornamented.    But  the  most  curious  object  in 
the  inhabited  part,  or  subterraneous  town,  Is  a  statue 
wluch  is  considered  by  the  immured  inhabilants  as  the 
actual  transmutation  of  Let^s  wife  into  a  pillar  of  salt ;  and 
in  proportion  as  this  statue  appears  eitiier  dry  or  moist^  ; 
the  state  of  the  weather  above  ground  Is  inferred.    The 
windings  in  this  mioe  are  so  numerous  and  intricatej^ 
that  the  workmen  have  frequently  lost  their  way ;  and 
several,  whose  lights  have  beea  extinguished,  have  thus 
perished.    The  number  of  miners  to  whom  it  gives  em-  . 
ployraent,  is  computed  at  between  four  and  fi.ve  nundred^ 
but  the  whole  amount  of  the  men  employed  in  it  is  about^ 
seven  hundred. 

The  salt  lies  near  the  surface,  in  large  shapeless  masses 
lyjt  of  which  blocks  of  sixty,  eighty,  or  a  hundred  feet  ^ 
iquare,  may  be  hewn  $  but  at  a  considerable  depth  it  is 
finmd  in  smaller  lumps.  About  six  hundred  thousand 
quintals  of  salt  are  dug  anncralty  out  of  the  mines  of  Crai» 
cow.  The  worst  and  cheapest  Ts  called  green- salt,  from 
its  greenish  colour,  occasioned  by  an  heterogenous  mixture 
of  a  greyish  mineral,  or  clay,  and  entirely  consists  of  salt 
crystals  of  dififerent  dimensions.  A  finer  sort  is  dug  out  in 
krge  blocks  ;  and  the  third  kind  is  the  tal  gemm/Fj  or 
crystal  salt,  which  is  found  in  small  pieces  interspersed  in 
the  rock,  and,  when  detached  from  it,  breaks  into  cubea 
of  rectangular  prisms.     Jhi^is  usually  sold  unpreparef,?s 
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The  colour  of  the  salt  stone  is  a  dark  grey  mixed  with 
yellow. 

SALT  MINES   AND  SALT  SPRINGS  OV  CRBSRIllE. 

The  Cheshire  rnck-salt,  with  very  few  exceptions^  has 
hitherto  bef  u  a:icertained  to  exist  only  in  the  vailies  bor- 
dering on  the  river  Weaver  and  its  tributary  streams; 
in  some  places  manifesting  its  presence  by  springs  impreg- 
nated with  salt,  and  in  others  being  known  by  mines  actu- 
ally carried  down  into  the  substance  of  the  salt  strata. 
Between  the  source  of  th^  Weaver  and  Nantwich^  many 
brine  springs  make  their  appearance;  and  occur  again  at 
several  places^  in  proceeding  down  the  stream.  At  Moul- 
t  on,  a  mine  has  been  sunk  into  the  body  of  rock-salt^  and  a 
similar  mine  is  wrought  near  Middlewich.  At  Northwich, 
brine  springs  are  very  abundant ;  and  there  also  many 
mines  have  been  sunk  for  the  purpose  of  workii^g  out  the 
fossil  salt.  In  that  vicinity  a  body  of  rock  salt  has  been 
met  with  in  searching  for  coal.   .  "^ 

The  brines  in  this  district  are  formed  by  the  penetration 
of  spring  or  rain  waters  to  the  upper  surface  of  the  rock 
salt,  in  passing  over  which  they  acquire  such  a  degree  of 
strength,  that  one  hundred  parts  have  yielded  twenty-seven 
of  pure  salty  thus  nearly  approaching  to  tlie  perfect  satu- 
ration of  brine.  Their  strength  is  there^re  much  greater 
than  that  of  the  salt  springs  met  with  in  Hungary,  Germa- 
ny, and  France.  The  brine  having  been  pumped  out  of 
tUe  Dits,  is  first  conveyed  into  large  reservoirs,  and  after- 
warQs  drawn  off  as  it  Is  needed,  into  pans  made  of  wrought 
iron.  Plere  beat  is  applied  in  a  degree  determined  by  the 
nature  of  the  salt  tp  be  manufactured,  and  various  addi- 
tions are  made  to  the  brine,  with  a  view  either  to  assist  the 
crystalliauition  of  the  salt,  or  to  promote  the  separation  of 
the  earthy  particles,  which  exi^  in  a  very  small  propor- 
tion. The  importance  of  the  manufacture  of  Cheshire 
salt  will  be  sufficiendy  obvious  from  the  statement,  that, 
besides  the  salt  made  for  home  consumption,  the  annual 
amount  of  which  exceeds  16,000  tons,  the  average  of  the 
quantity  sent  yearly  to  Liverpool  for  exportation,  has  not 
been  less  than  140,000  tons. 

The  mine  of  rock  salt  first  worked  was  discovered  by 
accident  at  Marbury,  near  North wicli,  about  a  century  and 
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a  half  Qgo ;  and  this  bed  had  beca  igrrought  for  ouire  thaa 
a  century,  when,  ia  the  same  tteighbourhood,  a  second  and 
inferior  stratum  was  taUen  in  with,  sefMiraled  iirom  the  for- 
mer by  a  bed  of  indurated  clay.  This  lower  sUamm  was 
ascertained  to  possess  a  very  great  degree  of  purityi  and 
freedom  from  eaftfay  admixture ;  on  which  account,  and 
from  the  local  advantages  of  Northwich  for  exportation, 
the  fossil  salt  is  worked  in  the  vicinitv  of  that  place  only. 
It  occurs  in  two  great  strata  or  beds,  lying  nearly  horison- 
tally,  and  separated,  the  sapertnctimbent  fiom  the  sobja* 
cent  stratum,  by  several  layers  of  indurated  clay,  or  argil* 
laceous  stone.  These  intervening  beds  possess  in  con- 
jonctiott  a  very  nniforro  thickness  of  fram  thirty  ta  thirty* 
five  feet,  and  are  irregulaily  penetrated  by  veins  of  fossil 
salt.  There  is  eveiy  reason  to  believe  that  the  beds  of 
rock  sah  at  Northwich,  are  perfectly  distinct  from  any 
others  in  the  salt  district,  and  form  what  are  termed  by 
mlneraiogists  incumbent  hodie$  or  mitUie^df  mmeral. 

These  enormous  masses  stretch  a  mile  and  a  half  Sa  a 
longitudinal  direction  from  north-east  to  south-west ;  bat 
their  transverse  extent,  as  measured  by  a  Ime  at  right  an- 
gles from  the  former,  does  not  exceed  4,200  feet,  some- 
what more  than  three  quarters  of  a  mile.  Without  this 
area,  the  brine  which  is  met  with  is  of  a  very  weak  and  in- 
ferior qudity,and  at  a  short  distance  disappears  altogether. 
The  thickness  of  the  upper  bed  varies,  from  sixty  to  ninety 
feet;  and  a  general  estimate  made  from  its  level,  shows 
that  its  upper  surface,  which  is  ninety  he%  beneath  that  %f 
the  earth,  is  at  least  thiny-«ix  feet  beneath  the  low  water 
mark  of  the  sea  at  Liverpool — a  fact  not  unimportant  in 
determining  thc^  nature  of  the  formation  of  this  mineral. 
The  thickness  of  the  lower  bed  has  not  hitherto  been  aa- 
certained;  but  the  workings  are  usually  begun  at  the  deptb 
of  from  sixty  to  seventy- five  feet,  and  are  earned  down  for 
the  space  of  fifteen  or  eigliteei»  feet,  through  what  forms 
the  purest  portion  of  the  bed.  In  one  of  thymines  a  shaft 
has  been  sonk  to  a  kevel  of  forty-two  feet  still  lower,  with- 
out passing  through  the  body  of  rocksalt.  There  is  thus 
an  ancpftained  thFckness  of  this  bed  of  about  a  hundred  and 
twenty  fwt,  and  without  any  direct  evidence  that  it  may 
■ot  extend  to  a  considerably  irrearpr  depth. 

Although  two  distinct  beds  ooiy  of  fossil  sah  faava  been 
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with  eorthy  aod  metallic  substances.  The  purer  poitina 
of  the  lower  bed  yields  a  rock-sail,  which,  beiog  princi- 
pally exported  to  the  Baltic,  obtains  the  name  of  Prussian 
rock.  The  extent  of  the  cavity  formed  by  the  workings 
varies  in  different  mines,  the  average  depth  being  about 
sixteen  feet«  In  some  of  the  pits,  wmre  pillars  from  eight- 
een to  twentyrfour  feet  sqaixe  form  the  supports  of  the 
mine,  the  appearance  of  the  cavity  is  singularly  striking, 
and  the  brilUaocy  of  the  effect  is  greatly  incre^Md  when 
the  mine  is  illuminated  by  candles  fixed  to  the  sides  of  the 
rock.  The  scene  thus  formed  almost  appears  to  realiae 
the  magic  palaces  of  eastern  poets.  Some  of  the  pits  are 
worked  in  aisles  or  streets,  but  the  choice  here  is  wholly 
arbitrary.  Among  the  methods  employed  in  working  out 
the  rock-salt,  the  operation  of  blfstiQg  is  applied  to  die  se- 
peration  of  large  masses  from  the  iKidy  of  the  rock,  aod 
these  are  afterwards  broken  down  by  the  mechanical  im- 
plements in  common  use.  The  present  number  of  mines 
u  eleven  or  twelve,  from  which  tnere  are  raised,  on  an  an- 
nual average,  fifty^or  sixty  thousand  tons  of  rock-salt.  The 
greater  part  of  thTs  quantity  is  exported  to  Ireland  and  the 
Bahic,  tne  remainder  being  employed  in  the  Clieshire  dis- 
trict, in  the  manufacture  of  white  salt  by  solution  and  sub- 
sequent evaporation. 

The  general  situation  occupied  by  the  rock-salt  In 
Cheshire  is  verv  similar  to  that  of  the  Transylvanian  and 
Polish  mines,  the  beds  of  this  mineral  being  disposed  in 
small  plains,  bounded  by  hills  of  iaconsid^ble  height, 
ibrming;  a  kind  of  basin  ox  hollow,  from  which  there  is 
usually  only  a  narrow  egress  for  the  wateif.  The  situation 
of  the  Austrian  salt  mines  near  Saltabuig  is,  however, 
very  different.  The  mineral  there  appears  to  be  disposed 
in  beds  of  great  thickness,  which  occur  near  the  summits 
of  limestone  hills,  at  a  great  elevation  above  the  adjoining 
country.  This  is  a  singular  fact ;  and  if  the  hypothesis  be 
allowed  that  rock-salt  is  formed  from  the  waters  of  the  sea, 
it  is  necessary  to  suppose  the  occurrence  on  this  spot  of  the 
most  vast  and  surprising  changes ! 

The  theory  of  tlie  formation  of  rock-salt  presents  some 
klifficulties,  at  the  same  time  that  little  doubt  can  exist  of 
Jhc  general  fact,  that  the  beds  of  this  mineral  have  been 
mrjned  of  deposition  from  the  waters  of  the  sea.    Such  an 
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opinion  acquires  much  probability  from  the  situation  in 
which  these  beds  usually  occur ;  occupying  the  vallies  and 
lower  parts  of  the  pfauns  which  are  so  surrounded  by  hills 
of  secondary  formation^  as  to  leave  only  a  narrow  egress 
for  the  waters  collected  on  their  surface.  The  structure  of 
the  phun  which  constitutes  the  salt  district  of  Cheshire, 
regarded  in  Its  general  charactery  leads  strongly  to  the  con- 
clusion that  the  waters  of  the  sea  must,  at  some  former 
period,  have  occupied  the  lower  parts  at  least  of  the  basin 
thus  forraedi  which  at  that  time  nad  a  level  lower  by  two 
hundred  and  fifty  or  three  hundred  feet  than  the  one  now 
appearing.  To  account  for  the  great  deposhions  of  salt  in 
the  lower  part  of  this  basin,  it  is  necessary  to  suppose  that 
some  barrier  must  have  been  afterwards  interposed  to  pre- 
vent the  free  communication  of  the  waters  of  the  sea  with 
those  thus  collected ;  and  the  general  course  of  the  streams, 
the  poMtion  of  the  beds  of  rock-salt,  and  the  ceptractlons 
in  the  valley  of  the  Weaver,  which  appear  below  North- 
wich  at  Aoderton  and  Frodsham,  pdnt  out  with  some 
distinctness  the  piece  where  these  obstructions  may  pro- 
bablv  have  occurred. 

The  principal  objection  to  this  theory  undoubtedly  is, 
the  non-existence  of  marine  exuviae,  either  in  the  rock- 
salt,  or  iu  the  adjacent  strata  of  clay  ;  a  fact  very  difficult 
to  connect  with  the  idea  of  a  deposition  from  the  waters  of 
the  sea.  Other  objections,  though,  perhaps  of  lets  moment, 
arise  from  the  appearance  of  the  earthy  salts  io  smaller 
proportion  in  the  rock  salt  than  in  sea  water  ;  from  the 
apjmrently  partial  depositions  of  the  beds  ;  and  from  the 
difficuhy  of  explaining  the  formation  of  certain  figured 
appearances  which  occur  in  the  substance  of  the  rock. 
These  circumstances,  however,  by)io  means  authorize  the 
rejection  of  the  general  idea  which  has  been  given  of  the 
ongin  of  this  mineral,  strengthened  as  it  Is  by  the  situation 
and  appearances  observed  in  the  foreign  salt  mines,  wliere 
the  proofs  of  marine  deposhion  are  still  stronger  than 
those  presented  in  the  Cheshire  districts 
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The^that  ga  down  to  tkeweuin^himf  thtUt  d/^hmmtm 
in  great  toaters  ;  thetcMe  IfotMrJb  ofth^Lard^amd 
Ais  wonders  in  the  deep.^PsiULM§. 

f        ^   With  wonder  mark  the  moving  wilderness  of  waves, 
From  pole  to  pole  trough  boundless  space  diftised. 
Magnificently  drevdial !  wbve,  at  large, 
Leviathan,  with  each  inferior  name 
Of  sea-born  kinds,  tea  thousand  thousand  tribes, 
Find  endless  range  for  pasture  and  for  sport. 

Adoring  own 
Tbfi  Hand  Almigbtj,  who  in  chaanelled  bed 
Immeasurable  8uiik«  and  poured  abroad, 
Fenced  with  eternal  mounds,  the  fluid  sphere ; 
With  every  wind  to  waft  large  commerce  on. 
Join  pole  to  pole,  consociate  severed  worlds, 
And  link  in  bonds  of  Intercourst  and  love 
Earth's  universal  family. 

MALLBf. 

That  huge  mass  of  waters  imprefnaled  with  sak,  which 
encompasses  all  parts  of  the  giobe,  and  by  the  means 
of  which,  in  the  present  improved  state  of  navigatioii, 
an  easy  intercourse  subsbts  between  the  most  distant  na* 
tJoDs,  is  denominated,  the  ocban^  and  has  three  grand 
divisions  assigned  to  it.  First:  That  vaateypansa  of  water 
which  lies  to  the  westward  of  tlie  northern  and  soathenk 
continents  of  America,  and  by  which  thitee  coatinanls  aie 
divided  from  Asia.  Oq  account  of  the  unilbcm  .aad  tem- 
perate gales  which  sweep  its  surface  witbtn  the  tn^iics,  itis 
named  '<  the  Pacific  Oceaa ;"  and  has  again  been  distln** 
guished  into  the  Northern  and  Southern  Pacific,  the  equator 
iieing  considfered  as  the  boundary  of  eacby  Aod  ^^  tbe 
Southern  Ocean/'  or  South  Sea,  being,  conaeqoently, 
that  part  of  the  general  assemblage  of  waters  which  roll  it 
the  direction  from  about  the  fortieth  degiiee  of  latitude 
towards  the  south  pole.  Its  general  width  is  estiaaated  at 
about  ten  thousand  miles.  Secondly :  The  *^  Atlantic 
Ocean/'  which  divides  Europe  and  Africa  from  the  two 
American  continents,  and  has  a  general  width  of  about 
three  thousand  miles ;  while  the  waters  which  occupy  the 
polar  regions  are  named  "  The  Northern  sea."  And, 
lasUy :  <<  The  Indian  Ocean,"  which  extends  from  the 
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Stable,  if  iu  density  be  few  than  the  mean  density  of  the 
earth,  which  is  known  to  be  the  case.  He  has^lftewiae 
deternioedy  by  means  of  his  refined  analysis ;  that  this 
stability  would  cease  to  exist,  if  the  mean  density  of  the 
sea  ware  to  exceed  diat  of  the  earth ;  so  that  the  sttibility 
of  the  equilibrium  of  the  ocean,  and  the  excess  of  the 
density  of  the  terrestrial  globe  above  that  of  the  waters 
which  cover  it,  are  reciprocally  connected  with  each  othar, 
and  indicate  in6nite  wisdom  and  contrivance  in  such  an 
adjustment. 

8ALTNIS8  OF  THB  SKA. 

Ov  the  various  phenom^a  of  the  sea,  that  of  its  saltness  is 
one  of  the  most  obvious.  No  questions  concerning  the 
natural  history  of  our  globe  have  been  discussed  with  more 
attention,  or  decided  with  less  satbfaction,  than  that  eon- 
oerning  its  primary  cause,  which  had  perplexed  the  phi- 
losophers b^ore  the  time  of  Aristotle,  and  surpassed  even 
the  great  genius  of  that  profound  enquirer  into  natural 
cKuses.  Father  Kircher,  aAer  having  consulted  not  less 
than  thirty-three  authors  on  this  subject,  could  not  help 
r^knarking,  that  the  fluctuations  of  the  ocean  itself  were 
sciarcely  more  various,  than  the  opinions  concerning  the 
origin  of  its  saline  impregnation. 

This  question  does  not  seem  capable  of  admitting  an 
illustration  from  experiment;  at  least,  not  any  experiments 
have  been  hitherto  made  for  that  purpose :  it  is,  therefore, 
not  surprising  that  it  remains  nearly  as  problematical  in  the 
present  age,  as  it  has  been  in  any  of  the  preceding.  Had 
observations  been  made  three  or  foiar  centuries  ago,  to  as- 
certain the  then  saltness  of  the  sea,  at  auy  particular  time 
and  place,  we  might  now,  by  making  similar  observations 
at  the  same  place,  in  the  same  season,  have  been  able  to 
know,  whether  the  saltness,  at  that  [Murticular  place,  was 
an  increasing,  or  a  decreasing,  or  an  invariable  quantity. 
Thb  kind  and  d^^reeof  knowledge  would  have  served  as 
a  clue  to  direct  us  to  a  full  investigation  of  this  matter  in 
generaL  It  is  to  be  regretted,  however,  tliat  observations, 
of  this  nature  have  not,  until  very  lately,  been  made  with 
any  degree  of  precision. 

One  of  the  principal  opinions  maintained  on  this  subject 
by  modem  phjlosophers,  and  more  partlcidarly  supported 
by  Doctor  Halley,  is,  that  since  river  water,  is  alqB.pBt 
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every  part  of  the  globe,  is  impregnated^  in  a  greater  or  lest 
d^ee,  by  aea-wlt,  the  sea  must  kare  gradually  acquired 
its  present  quantity  of  lah  iiom  the  long  eontiooed  influx 
of  rivers.  The  wvter  which  is  carried  into  the  sea  by  these 
rivers,  is  again  separated  from  it  by  evaporation,  and  be- 
ing dispersed  over  tiie  almoaphere  by  winds,  soon  descends 
in  rain  or  vapour  upon  the  surface  of  the  earth,  whence  it 
hastens  to  pour  into  the  bosom  of  the  ocean  the  fresh  tri- 
bute of  salt  it  has  collected  in  its  inland  progress.  Thus 
the  salt  conveyed  into  Ae  sea  not  being^a  volatile  substance, 
nor  performing  an  incessant  circuhtiott,  nfust  be  a  perpe- 
tually increasing  quantity ;  and  sufficient  time,  it  is  con- 
tended, has  elapseid,  since  the  creation,  for  the  ^ea  to  ac* 
quire  from  this  source  its  present  quantity  of  salt. 

This  opinion  haslieen  successfully  combated  ;  and  it  is 
denied  ^at  Iresh  water  rivers  can,  in  the  course  of  many 
thousand  yean,  have  produced  saltness  in  the  sea.  If  this 
were  the  case,  every  sea,  or  great  body  of  water,  which 
receives  rivers,  must  have  been  salt,  and  have  possessed  a 
degree  of  saltness  in  proportion  to  the  quantity  of  water 
which  these  rivers  discharge.  But  so  far  is  this  from  being 
true,  that  the  Palus  Meotis,  and  the  great  American  lakes, 
do  not  contain  salt  water  but  fresh.  It  may  indeed  be 
objected,  that  the  quantity  of  salt  which  rivers  carry  along 
with  tijem,  and  deposit  in  tlie  sea,  must  depend  on  the 
nature  of  the  soil  through  which  they  flow,  which  may  in 
some  places  not  contain  any  salt ;  and  that  this  is  the  reason 
why  the  great  lakes  in  America,  and  the  Palus  Mseotis  arc 
Tresh.  But  to  this  opinion,  which  »  merely  hypothetical, 
ihere  are  insurmmmtable  objections.  It  is  a  curious  fact^ 
that  the  saltness  of  the  sea  is  greatest  under  the  line,  and 
diminishes  gradually  towards  the  poles ;  but  it  cannot  there- 
fore be  assumed  that  the  earth  contains  more  salt  in  tlie 
tropical  regions  than  in  the  temperate  zones,  and  more 
ju  these  again  than  in  the  frigid  zones.  On  the  other 
hand,  if  it  be  allowed  that  the  sea  receives  its  saltness 
from  the  rivers,  it  roust  l>e  equally  salt,  or  nearly  so,  in 
every  part  of  the  earth  ;  since,  according  to  a  simple  and 
well  known  principle  in  chemistry,  tchen  any  substance  is 
dissolved  in  water  with  the  assistance  of  agitation^  at 
whatever  part  of  the  water  it  is  introduced,  itwiU  bis 
^fptaUy  dijfhmd  through  tie  whole  liqvid.    Now,  though 
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it  were  true  that  a  greater  qnantitv  of  sakshooM  faavcbcm 
introduced  into  the  sea  under  the  iine^tfaan  towards  the 
poles,  from  the  coostaot  agitation  occasioned  by  the  win^ 
and  tide,  the  sah  must  have  soon  pervaded  the  whole 
mass  of  water.  Neither  is  tfai»  greater  proportion  of  sah** 
ness  owiog  to  a  superior  degree  of  heat,  sinee  it  n  on  a»- 
tablished  principk  in  chemistsy,  that  cold  water  and  hoi 
water  dissolve  nearly  the  same  proportion  of  salt. 

The  saltness  of  the  sea  haaalso  beep  ascribed  to  the  so- 
hition  of  subterraneous  mines  of  sidt,  that  are  sapposed  t» 
abound  in  the  bottom  of  the  sea,  and  along  its  shores.  Bol 
this  hypothesis  cannot  be  supported,  if  the  sea  were  con^ 
stantly  dissolving  sah,  it  would  soon  become  saturated  ; 
for  it  cannot  be  said  that  it  is  deprived  of  any  portion  of 
Its  salt  by  evaporation,  since  rain  water  is  fresh.  If  the 
sea  were  to  become  saturated,  neither  fishes  nor  vegetfld>les 
could  live  in  it.  It  may  hence  be  interred  that  the  sakaes^ 
of  the  sea  cannot  be  accounted  fos  by  secondary  causes, 
and  that  it  has  been  salt  since  the  banning  of  time.  It  b, 
indeed  impossible  to  suppose  that  the  waters  of  the  sea 
were  at  any  tine  fresh  since  the  formation  of  fishes  and 
sea  plants ;  neither  will  they  Uve  in  water  which  is  fresh« 
It  may  hence  be  eoDcloded  that  the  saltness  of  the  sea  has, 
with  some  few  exceptions,  periiaps  arising  from  mines  of 
rock-salt  dispersed  near  its  shores,  been  nearly  the  same 
in  ail  ages.  This  hypothesis,  which  is  the  simplest,  and 
is  involved  in  the  fewest  difficulties,  best  explains  the  va^ 
ri^ous  phenomena  dependent  on  the  saltness  of  the  sea. 

Although  this  saline  property  may  be  one  of  the  causes 
by  which  the  waters  of  the  sea  are  preserved  from  puCrid- 
hy,  still  it  cannot  be  considered  as  the  principal  causes 
The  ocean  has,  like  rivers,  its  currents,  by  which  its  con- 
teats  are  circulated  round  the  globe ;  and  these  may  be 
said  to  be  the  great  agents  which  keep  it  sweet  and  whole- 
some. Avery  en^tened  navigator.  Sir  John  Hawkins, 
speaksofacahn  in  which  the  sea,  having  continued  for 
some  time  without  motion,  assumed  a  very  formidable  as^ 
pect.  "  Were  it,  not,''  he  observes,  **  for  the  moving 
of  the  sea,  by  the  force  of  winds,  tides,  and  currents,  it 
would  corrupt  all  the  worid.  The  experioseol  of  this  I 
^/T*  *°  ^*»«y«ar  1590,  lying  with  a  fleet  about  the  Islands 
af  Azores,  almost  six  montl^^  the  greater  part  of  which 
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time  we  were  beoolnied.  Upon  which  all  the  sea  be* 
came  so  repleDished  with  Tarioiis  sorts  of  gellies,  and 
forms  of  serpents,  adders,  and  snakes,  as  seemed  wonder- 
ful;  some  green,  some  black,  some  yellow,  some  white, 
some  of  divers  colours,  and  man^  of  them  had  life ;  and 
some  there  were  a  yard  and  a  half,  and  two  yards  long  ; 
which,  had  I  not  seen,  I  could  hardly  hare  believed.  And 
hereof  are  witnesses  all  the  companies  of  the  ships  which 
were  then  present  5  so  that  hardly  a  man  could  draw 
a  bucket  of  water  clear  of  some  corruption.  In  which 
voyage,  toward  the  end  thereof,  many  of  every  ship  fell 
sick,  and  b^an  to  die  apace.  But  the  speedy  passage 
into  our  country,  was  a  remedy  to  the  crazed,  and  a  pre- 
servhlivc  to  those  who  were  not  touched." 

CONGELATION  OF  SKA   WATER. 

Although  the  assertion  that  salt  water  never  freezes  has 
been  contradicted  by  repeated  experience,  it  Is  still  certain 
tliat  it  requires  a  much  greater  degre%of  cold  to  produce 
its  congelatiiins  than  fresh  water.  It  is,  therefore,  one  of 
I  he  greatest  blessings  which  we  derive  from  this  dement, 
that  when  we  find  all  the  stores  of  natuse  locked  up  to  us 
on  the  land,  the  sea  is,  with  a  few  exceptions,  ever  open 
to  our  necessities.  It  is  well  known  that  at  particular  sea« 
90ns,  the  mouth  of  the  river  St.  Lawrence,  the  entrance 
into  the  Baltic  Sea,  &c.  are  so  much  frozen  over  as  to  be 
impassible  by  ships :  while  tlie  vast  mountains  and  fields 
of  ice  in  the  polar  regions  have  for  ages  past,  been  insur- 
mountabie  obstructions  to  the  daring  researches  of  modem 
navigators.  These  exceptions,  however,  will  appear  of 
comparatively  trifling  importance  to  navigation,  when  the 
noniber  of  ports  which  are,  in  almost  every  region,  open 
at  all  seasons  of  tlie  year,  are  considered  ;  and  this  facility 
of  intercourse  would  certainly  not  have  been  afforded,  if 
sea'  water  had  admitted  of  as  easy  a  congelation  as  that 
•f  water  not  impregnated  withsak. 

On  the  origin  of  ice  in  the  frozen  seas  difierent  opinions 
liavc  been  entertained.  The  authority  of  Captain  Cook 
and  Lord  Mulgrave  has  been  cited  by  Bishop  Watson,  to 
Ahow  that  good  fresh  water  may  be  procured  from  ice  found 
in  those  seas  ;  but  he  observes  that,  notwithstanding  th^ 
testimonies  of  these  very  able  navigators,  it  may  still  be 
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doubted  whether  the  ice  from  which  the  water  wi^  ol^ 
talnod,  had  beea  formed  ia  the  sea,  aod,  consequently , 
whether  sea  water  itself  would^  when  frozen  yield  fresh 
water.  He  thinks  it  probable  that  the  ice  had  either  been 
formed  at  the  mouths  of  1ai|;e  fresh  water  rivers,  and  had 
thence^  by  tides  or  torrents,  been  drifted  into  the  sea,  or 
that  it  had  been  broken  by  hii  own  weight,  from  the  im- 
mense cliffs  of  ice  and  froien  snow,  wUch,  in  countries 
where  there  are  few  rivers,  are  found  in  hi^  Uititudes  to 
project  a  great  way  into  the  sea.  An  early  navigator, 
Fotherbye,  in  the  relation  of  his  voyage  toward  the  South 
Pole,  in  1614,  considers  snow  to  be  the  original  cause  of 
the  ice  found  at  sea,  he  himself^  having  observed  it  to  lie 
an  inch  thick  on  the  surface ;  and  Captain  Cook  from  his 
own  observations  in  the  South  Sea,  was  disposed  to  think^ 
that  the  vast  floats  of  ice  he  met  with  in  the  spridg,  were 
formed  from  the  congelation  of  snow.  It  is  certain  that 
the  snow  which  falb  upon  the  surface  of  the  sea,  being 
in  a  solid  state,  and,^ulk  for  bulk,  lighter  than  sea  water, 
will  not  readily  combine  with  il,  but  may,  by  a  due  degree 
of  cold  in  the  atmosphere,  be  speedily  converted  into  a 
layer  of  ice.  The  upper  layer  of  ihu  first  surfoce  of  ice 
being  elevated  above  the  sur&ceof  tbesea,  will  receive  all 
the  fresh  water  which  falls  froa»the  atmosphere  in  the  (ana 
of  snow,  sleet,  rain,  or  dew,  by  the  aucc^ive  congelation 
of  which  the  largest  fields  of  ice  may  at  length  be  formed. 
It  is  a  matter  of  little  consequence  to  a  navigator,  whence 
the  ice  which  supplies  him  with  fresh  water  is  produced. 
Leaving,  therefore,  these  hypotheses  relative  to  tne  forma- 
tion of  ice  in  Frozen  Seas,  it  should  be  observed  thai 
the  question,  whether  coii^||[e»led  sea  water  will,  when 
thawed,  yield  fresh  water,  has  been  satisfactorily  decided 
by  expermients  made  with  every  suitable  attention.  A 
quantity  of  sea  water  having  been  taken  up  off  the  NorUft 
Foreland,  was  exposed  to  a  fireeaii^  atmosphere,  and 
aiforded  an  ice  perfectly  free  from  any  taste  of  salt ;  and  it 
has  likewise  been  found,  that  not  only  sea  water,  but  water 
containing  double  the  proportion  of  salt  comnxmly  found 
in  our  sea  water,  and  more  than  is  contained  In  the  sea 
water  of  any  climate,  may  be  frozen  by  the  cold  prevail^ 
lug  in  our  atmosphere. 
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ICE  ISLANDS. 

[See  Plate,  J^o,  37.] 

Tais  name  is  bestowed  by  seamen  on  the  huge  solid  masf- 
es  of  ice  which  float  on  the  sea  near  or  within  the  Polar 
circles.  Many  of  these  fluctuating  islands  are  met  with  on 
the  coasts  of  Spitsbergen,  to  the  great  danger  of  the  ves- 
sels employed  in  the  Greenland  fishery.  In  the  midst  of 
these  tremendous  masses,  navigators  have  been  arrested 
and  frozen  to  deaths  In  this  manner  the  brave  Sir  Hugh 
VVilloughby  perished  with  all  his  crew  in  1553  ;  and  in  the 
year  1 773j  Lord  Mulgrave,  after  every  eflort  which  the 
most  accomplished  seaman  could  make,  to  reach  the  ter- 
mination of  his  voyage,  was  caught  in  the  ice,  and  nearly 
experienced  the  same  unhappy  fate.  The  scene  he  de- 
>cribes|  divested  of  the  horrors  attendant  on  the  eventful 
expectation  of  change,  was  most  beautifpl  and  picturesque. 
Two  large  ships  becalmed  tn  a  vast  bason,  surrounded  on 
all  sides  by  ice  islands  of  various  forms ;  the  weatlier  clear ; 
tiie  sun  gilding  the  circumambient  ice,  which  was  smooth^ 
low,  eveu,  and  covered  with  snow,  except  where  pools  oi 
u  ater,  on  a  portion  of  the  surface,  shot  forth  new  icy  crys- 
tals ;  and  the  smooth  surface  of  the  comparatively  small 
space  of  sea  in  which  they  were  hemmed.  Such  is  the 
picture  drawn  by  our  navigator,  amid  the  perils  by  which 
he  was  surrounded. 

After  fruitless  attempts  to  force  their  way  through  the 
fields  of  ice,  the  limits  of  these  became  at  length  so  con- 
tracted, the  ships  were  immuveably  fixed.  The  smooth 
«*xtent  of  surface  w^as  soon  lost :  the  pressure  of  the  pieces 
of  ice,  by  the  violence  of  the  swell,  caused  them  to  pack  ; 
and  fragment  rose  upon  fragment,  until  ihey  were  in  many 
places  higher  than  the  npiain-yard.  The  movements  of  the 
ships  were  tremendous  and  involuntary,  in  conjunction  with 
the  surrounding  ice,  actuated  by  the  currents.  The  water 
having  shoaled  to  fourteen  lathoras,  great  apprehensions 
were  entertained,  as  the  grounding  of  the  ice,  or  of  thc^ 
ships,  woald  have  been  equally  fatal :  the  force  of  the  ice 
might  have  crushed  them  to  atoms,  or  have  lifted  them  out 
of  the  water,  and  have  overset  them ;  or,  again,  have  left 
them  suspended  on  the  summiu  of  the  pieces  of  ice  at  a 
tremeodoui  height^  exposed  ta  the  fury  of  the  winds,  or  to 
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the  lisk  of  being  clashed  to  pieces  by  |bc  failure  of  tfaeit* 
frozen  dock.  An  attempt  was  made  to  cut  a  passage- 
through  the  ice ;  but  after  a  perseverance  truly  worthy  of 
Britons,  it  proved  ineffectual,  '{"he  comDaaoder,  who  was 
at  all  times  master  of  himself,  directed  the  bjoats  to  be  made 
ready  to  be  hauled  over  the  ice,  till  they  should  reach  nav- 
igable water,  proposing  in  them  to  make  the  voyage  to 
England ;  but  after  they  had  thus  been  drawn  over  the  ice, 
for  three  progressive  days,  a  wind  having  sprung  up,  the 
ice  separated  sufficiently  to  yield  to  the  pressure  of  the 
ships  in  full  sail.  After  having  laboured  against  there^ 
sistin^  fields  of  ice,  tiiey  at  length  reached  the  harbour  of 
Sroeeringberg,  at  the  we^  end  of  Spitsbergen. 

The  vast  islands  of  floating  ice  which  abound  m  the  high 
southern  latitudes,  are  a  proof  that  they  are  visited  by  a 
much  severer  degree  of  cold  than  equal  latitudes  t9wards 
the  north  pole.  Captain  Cook,  in  his  second  voyage,  fell 
in  with  one  of  these  islands  in  latitude  50^  40'  south.  It 
was  about  fifty  feet  high,  and  half  a  mile  iu  circuit,  being 
flat  on  the  top,  while  its  sides,  against  which  the  sea  broke 
exceedingly  high,  rose  in  a  perpendicular  direction.  In 
the  afternoon  of  the  same  day,  the  10th  of  December,  1773, 
he  fell  in  with  another  large  cubicsd  mass  of  ice,  about  two 
thousand  feet  in  length,  four,  hundred  feet  in  breadth,  and 
in  height  two  hundred  feet.  Mr.  Foster,  the  naturalist  ol* 
the  voyage,  remarks  that,  according  to  the  experiments  of 
Boyle  and  Marian,  the  volume  of  ice  is  to  that  of  sea  water 
as  10  to  9:  consequently  by  the  known  rules  of  hydrostat- 
ics, the  volume  of  ice  which  rises  above  the  surface  of  the 
water,  is  to  that  which  sinks  below  it  as  1  to  9*  Suppo- 
sing, therefore,  this  mass  of  ice  to  have  been  of  a  regular 
figure,  its  depth  under  water  must  have  been  1800  feel, 
and  its  whole  height  2000  feet :  estimating  its  length,  as 
above,  at  2000  feet,  and  its  breadth  at  400  feet,  the  entire 
mass  must  have  contained  iGOO  millions  of  cubic  feet  of  ice. 
Two  days  after,  several  other  ice4slands  were  seen, 
some  of  them  nearly  two  miles  in  circuit,  and  fiOO  feel 
high  'y  and  yet  such  was  the  force  of  the  waves,  that  the  sea 
broke  quite  over  them.  They  exhibited  for  a  few  moments 
a  view  very  pleasing  to  the  eye ;  but  a  sense  of  danger  soon 
filled  the  mind  with  horror :  for  had  the  ship  struck  against 
the  weather  side  of  one  of  these  islands,  when  the  sea  raa 
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bighy  she  mifst  ia  an  instant  hate  been  dashed  to  pieces. 
The  route  to  the  southward  was  afterwards  impeded  by  an 
immense  field  of  low  ice,  the  termhiatioo  of  which  couKl 
not  be  seen,  either  to  the  east,  west,  or  south.  In  difler- 
ent  parts  of  this  field  were  islands,  or  hills  of  ice,  like  those 
which  had  before  been  found  floating  in  the  sea. 

At  length  these  ice-islands  became  as  familiar  to  those 
on  board  as  the  clouds  and  the  sea.  Whenever  a  strong: 
reflection  of  white  was  seen  on  the  skirts  of  the  sky,  near 
the  horizon,  then  ice  was  sure  to  be  encountered ;  notwith- 
standing which,  tiiat  substance  itself  was  not  entirely 
white,  but  often  tinged,  especially  near  the  surface  of* the. 
sea,  with  a  most  beautiful  sapphirine,  or  rather  berrylline 
blue,  evidently  reflected  from  the  water.  This  blue  col- 
our sometimes  appeared  twenty  or  thirty  feet  above  the 
surface,  and  was  propablv  produced  by  panicles  of  sea 
water  wHkh  had  lineen  dashed  against  the  mass  m  tempest- 
uous weather^  and  had  penetrated  into  its  interstices.  Ir 
the  evening,  the  sun  setting  just  behind  one  of  these  mass- 
es, tinged  its  edges  with  gold,  and  reflected  on  the  entire 
naass  a  beautiful  suflusion  of  purple.  In  the  larger  masses 
were  frequently  observed  shades  or  casts  of  white,  lying; 
above  each  other  in  strata,  sometimes  of  six  inches,  and  at 
other  times  of  a  foot  in  height.  This  appearance  seemed 
to  confirm  the  opinion  entertained  relative  to  the  increase 
and  accumulation  of  such  huge  masses  of  ice,  by  heavy 
tails  of  snow  at  diflerent  intervals :  for  snow  being  of  vari- 
ous kinds,  small-grained,  large-grained,  in  light  feathery 
lock^,  &c. ;  the  various  degrees  of  its  compactness  may 
aoA>uiit  for  the  diflerent  colours  of  the  strata. 

In  his  third  attempt  to  proceed  southward,  in  January, 
1 774,  Captain  Cook  was  led,  by  the  mildest  sun-shine 
which  was,  perhaps,  ever  experienced  in  the  frigid  zone, 
to  entertain  hopes  of  penetrating  as  far  towards  the  soutii 
pole  as  other  navigators  have  done  towards  the  north  pole ; 
but  on  the  26th  of  that  month,  at  four  in  the  morning,  his 
officers  discovered  a  solid  ice-field  of  ivniense  extent,  be-' 
fore  them,  bearing  from  east  to  west.  A  bed  of  fragments 
floated  around  this  field,  which  was  raised  several  feet 
above  the  surface  of  the  water.  While  in  this  situation, 
the  southern  part  of  the  horison  was  illuminated  by  the 
rays  of  light  reflected  from  the  ice,  to  a  considerable  heighs. 
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Ninety-seven  ice-islands  were  dbttncUy  seen  witUn  the 
field,  besides  tbose  on  the  oatside  ^  many  of  them  very 
large,  and  looking  like  a  ridge  of  mountains,  riang  ooe 
above  the  other  until  they  were  lost  in  the  douds«  The 
most  elevated  and  most  ragged  of  these  ice-islands  were 
surmounted  by  peaks,  and  were  from- two  to  three  hundred 
feet  in  height,  whh  perpendicular  clifis  or  sides  astonish- 
ing to  behold.  The  largest  of  them  terminated  in  a  peak 
HOt  unlike  the  cupola  of  St.  Paul's. 

The  ouler,  or  northern  edge,  of  this  immense  field  of 
ice,  was  composed  of  loose  or  hroken  ice  closely  packed 
together,  so  that  it  was  not  possible  to  find  any  entrance. 
Such  mountains  of  ice.  Captain  Cook  was  persuaded,  were 
never  seen  in  the  Greenland  seas,  so  that  not  any  compa* 
rison  could  be  drawn ;  and  it  was  the  opinion  of  most  of 
the  persons  on  board,  that  this  ice  extended  qnhe  to  the 
pole,  to  which  they  were  then  within  less  than' nineteen 
degrees ;  or,  peihaps,  joined  to  some  land  to  which  it  had 
been  fixed  from  the  earliest  time.  Our  navigator  wfts  of 
opinion  that  it  is  to  the  south  of  this  parallel  that  all  the 
ice  is  formed,  which  is  found  scattered  up  and  down  to  the 
northward,  and  afterward  broken  ofi*  by  gales  of  wind,  or 
other  causes,  and  brought  forward  by  the  currents  which 
are  always  found  to  set  in  that  direction  in  high  lathodes. 
*^  Should  there,"  he  observes,  ^<  be  land  to  the  south  behind 
this  ice,  it  can  afibrd  no  better  retreat  for  burds,  or  any  oth- 
er animals,  than  the  ice  itself,  with  which  it  must  be  whol- 
ly covered.  I,  who  was  ambhious,  not  only  to  go  farther 
than  any  one  had  been  before,  but  as  far  as  it  was  ppsst- 
ble  for  man  to  go,  was  not  sorry  at  meeting  with  this  inf«r- 
ruption ;  as  it  in  some  measo^  relieved  us,  or  at  least 
shortened  the  dangers  and  hardships  inseparable  from  the 
navigation  of  the  southern  polar  regions." 

The  approximation  of  several  fields  of  Ice  of  dlfierent 
magnitudes  produces  a  very  singular  phenomenon.  The 
smdler  of  these  masses  are  forced  out  of  the  water,  and 
thrown  on  the  larger  ones,  until  at  length  an  aggregate  is 
formed  of  a  tremendous  height.  These  accumulated  bod- 
ies of  ice  float  in  the  sea  like  so  many  rugged  mountains, 
and  are  continually  increased  in  height  by  the  freezing  of 
the  spray  of  the  sea,  and  the  melting  of  the  snow  which 
^   is  on  th«m.     While  their  growth  is  thus  augmented, 
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(he  smaller  fields,  of  a  less  elevation^  are  tbe  ueklows  of 
the  seab,  on  which  these  aniouiis  at  tloies  frolic  by  hao- 
dreds. 

The  collisions  of  great  fields  of  ice,  in  high  latitudes,  is 
often  attended  by  a  noise,  which,  for  a  time,  takes  away 
the  sense  of  hearing  any  thing  beside ;  and  that  of  the 
smaller  fields  with  a  grinding  of  unspeakable  horror.  The 
water  which  dashes  against  the  mountainous  ice,  freeses 
into  an  infinite  variety  of  forms,  and  presents  to  tlie  ad- 
miring view  of  the  voyager  ideal  towns,  streets,  churches, 
steeples,  and  almost  every  form  which  imagination  can 
picture  to  itself. 

ICEBERGS. 

Analogous  to  the  ice-fields  described  above,  are  those 
large  bodies  of  ice,  named  Icsberos,  which  fill  the  vallies 
between  the  liigh  mountains  in  northern  latitudes.  Among 
the  most  remarkable  are  those  of  the  east  coast  of  SpiXzr 
bergen.  They  are  seven  in  number,  and  lie  at  considera- 
ble distances  from  each  other,  extending  through  tracts 
unknown,  in  a  region  totally  inaccessible  in  the. internal 
parts.  The  most  distant  of  them  exhibits  over  the  sea  a 
front  three  hundred  feet  in  height,  emulating  the  colour  of 
the  emerald :  cataracts  of  melted  stiow  fall  down  in  various 
parts ;  and  black  spiral  mountains,  streaked  with  white, 
bound  the  sides,  rising  crag  above  crag,  as  far  as  the  eye 
ran  reach  in  the  back-ground.  At  times  immense  frag- 
naeots  break  ofi*,  and  precipitate  themselves  into  the  water 
with  a  most  alarming  daishing.  A  portion  of  this  vivid 
<;reen  substance  was  seen  by  Lord  Mulgravc,  in  the  voyage 
above  referred  to,  to  fall  into  the  sea ;  and,  notwithstanding 
it  groonded  in  twenty-four  fathoms  water,  it  spired  above 
the  surface  fiAy  feet.  Similar  icebergs  are  frequent  in  all 
the  arctic  regions ;  and  to  their  hipse  is  owing  the  solid 
mountainous  ice  which  infests  those  seas. 

The  frost  sports  wonderfully  with  these  icebergs,  and 
trives  then  majestic,  as  wdl  as  other  most  singular  forms. 
IVIasses  have  been  seen  to  assume  the  shape  of  a  gothic 
church,  with  arches  windows  and  doors,  and  all  the  rich 
drapery  of  that  style  of  architecture,  composed  of  what 
the  writer  of  an  Arabian  tale  would  scarcely  have  ventured 
(o  introduce  among  the  marvellous  suggestions  of  his  fancy- 
KT^Hab  of  the  rkketi  iopphinne  blue.  Tables  with  one  or 
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more  feet ;  and  often  immense  flatHxrafed  templeSy  like 
those  of  Luxor  on  the  bank  of  the  Nile^  supported  by 
rouod  transparent  columns  of  cerulean  hoe,  float  bj  the 
astonished  spectator.  These  icebergs  are  the  creation  4>r 
ages,  and  acquire  annually  additional  height  by  faUs  of 
snow  and  rain,  which  latter  often  freezes  instantly,  and 
more  than  repairs  the  loss  occasioned  by  the  influence  of 
the  sun's  heat. 

LiTMnfoiTS  Fonrrs  m  the  ska. 
Among  the  phenomena  which  have  long  exercised  the 
sagacity  of  philosophers,  that  of  the  luminous  appear- 
ance of.  the  surface  of  the  sea,  during  the  obscurity  of 
the  night,  is  highly  curious.  A  variety  of  experiments 
were  made  by  a  French  naturalist  at  Cayenne,  at  diflerent 
seasons,  to  ascertain  its  true  cause ;  and  to  him  it  appeared 
thatthese  luminous  points  were  produced  by  motion  and 
ff iction  alone,  as  he  could  not,  with  the  help  of  the  best 
glasses,  perceive  any  insects  floating  in  the  water.  But  it 
would  seem,  from  the  experiments  and  observations  of 
many  learned  men,  that  this  phenomenon  is  produced  by 
various  causes,  both  jointly  and  separately.  It  has  been 
proved  by  one  set  of  expeiments,  tnat  the  putrefaction  of 
Riiimal  substances  produces  light  and  scintillation  in  thesea. 
A  little  white  fish  placed  in  sea-water  rendered  itluniinoiis 
ill  the  space  of  twenty-eight  hours.  On  another  hand^ 
it  is  certain  that  there  is  in  the  sea  a  prodigious  quantity  of 
sliining  insects  or  animalcules,  which  contribute  to  this 
phenomenon.  A  French  astronomer,  M.  Daogelet,  who 
returned  from  Terra  Australis  in  1774,  brought  with  him 
several  kinds  of  worms  which  shine  in  water,  when  it  is 
<iet  in  motion ;  and  M.  Rigaud  affirms,  that  the  luminous 
surface  of  the  sea,  from  Brest  to  the  Antilles,  contains  an 
immense  quantity  of  little,  round,  shiping  polypi,  of  about 
a  quarter  of  a  line  in  diameter.  Other  learned  men,  who 
acknowledge  the  existence  of  these  luminous  animals, 
cannot,  however,  be  persuaded  to  consider  thion  as  the' 
cause  of  all  that  light  and  scintillation  which  appear  on  the 
surface  of  the  ocean.  They  imagine  that  some  substance 
of  a  plhosphoric  nature,  arising  from  putrefaction,  must  be 
admitted  as  one  of  the  causes  of  this  phenomenon.  By 
^ll^  "**""^>>ts  it  has  been  ascribed  to  the  oily  and  greasy 
substances  wiUi  which  the  sea  is  impregnated;  in  proof 
« 
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of  which  a  kind  of  fish,  rwembliog  the  tunny,  is  died,  as 
bemg  provided  with  an  oil  which  shiies  with  considerable 

The  Abbe  NoIleHwas  convinced,  by  a  series  ofexperi- 
ments,  that  this  phenomena  is  caused  by  small  animals,  ei- 
Ther  by  their  kimmous  aspect,  or  by  some  liquor  or  effiivi- 
iim  which  they  emit.     He  did  not,  however,  exclude  other 
reuses;  and. among  these,  the  spawn  or  fry  of  fishes  is 
Heserying  of  attention.  .M.  Dangelct,  in  sailing  into  the 
bayofAntongil,in  the  bland  of  Madagascar,  observed  a 
prodigioqj  quantity  of  fiy,  which  covered  the  surface  or 
the  sea  for  the  extent  of  more  than  a  mile,  and  which  he, 
^^  A^n^  account  of  its  colour,  mistook  for  a  bank  of 
sand.    This  immense  accumulation  of  spawn  or  fry  exhaled 
a  disagreeable  o<Wur  5  and  It  should  be  remarked  that  the 
sea,  had,  for  some  days  before,  appeared  with  uncpmmon 
spleiidottr.    Thesame  accurate  observer,  perceivingthe  sea 
remarkably  himinous  in  the  road  of  the  Cape  of  Good  Hope, 
duringa  perfect  calm,  remarked  that  the  oars  of  the  canoes 
produced  a  whitish  and  pearty  kind  of  lustre:  when  he 
took  in  his  hand  the  water,  which  contained  phosphorus,  he 
discerned  in  it,  for  some  minntes,  globules  of  light  as  large 
as  the  heads  of  pins.    On  pressing  these  globules,  they  ap- 
peared to  his  touch  like  a  soft  and  thin  pulp  ;  and  some 
days  after  the  sea  was  covered  with  enrire  banks  of  small 
nshes,  in  innuuerabie  multitudes. 

From  all  these  facts  it  maybe  deduced,  that  various 
rauses  contribute  to  the  light  and  scintillation  of  the  sea  : 
;ind  that  the  light  which  the  Cayenne  naturalist  attributed 
io  agitation  and  friction,  diflers  from  that  which  is  extended 
lar  and  near,  seeming  to  cover  the  whole  surface  of  the 
ocean,  and  producing  a  very  beautiful  and  striking  appear- 
uice,  particularly  in  the  torrid  zone,  and  in  the  summer 
H-ason. 

TIDES   AND  CtJKUNTS. 

Alternate  tides  in  sacred  order  run. 
*  Blachtmor*. 

AsiONG.the  most  wonderful  phenomena  of  nature  may  be 
nckoued  the  tides  of  the  sea.  They  weie  but  little  uii- 
drrstood  by  the  ancients,  aUhough  Pliny,  Ptolemy,  and 
Alacrobius,  were  of  opiuon  that  they  were  influenoed  by  * 
uje  sua  and  moon.  The  former  expressly  says,  that  the 
SO 
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ci^ue  of  t^  tl^  iiikI  flov  isu^  U|?  a«o,  wbkb  att^acu  the 
w«ter«  of  the  giawui  an^  he  ^dly  that  the  waten  rise  in 
proportion  to  the  proximity  of  the  moon  to  the  earth. 

The  phempeni^  of  the  tadia  biry^^heen  ascribed  to  the 
principle  of  itmaU  gravitalien ;  biK  Sir  lUchwrd  Phillipt,  in 
bis  0ieocy  of  the  System  o(  |be  Uoiyene,  refas  them  to 
that  general  law  of  iw>tion  vhich  he  eonaide^a  as  the  pri- 
aiary  and  pmaiivat^  -cause  of  aU  pheo^mei^a,  operating, 
in  a  descending  sf  ries,  firon^  the  rotation  of  }b^  sua  roaod 
the  ftikram  of  the  sohur  fjsiews  to  the  $|11  of  an.  apple  to 
the  earth.  This  i^o^ioa  being  transferred  through  aUnsture 
from  its  sonrce,  serves  as  the  efficient  cause  of  ^very  spe> 
cies  of  vitality,  of  every  orgaaip  a^raagei^ent,  and  of  alt 
those  accidents  of  body  heretofwe  as<;rit>ed  tt9  atlfaction. 

The  wateii  of  the  ocean  w^  observ^  to  flow  and  f^se 
^ice  a  day,  in  arhiich  motion,  or  Qn^,  which  ifK  4ie  same 
direction  lasts  nearly  sik  hoMrSf  the  se^  gradually  swells, 
90^  entering  the  moutha  of  rivers,  drives,  b^di  the  river 
waters  towards  their  head.  Aftet  a  cpntinuect  Am  of  six 
houfs,  it  seems  to  repose  for  a  quarter  of  ui,  iiour,  and 
then  begins  to  ebb,  or  reti,re  bap)^}  foi?  si^  hnitfi  nwre ;  ia 
which  time,  hy  the  subsidence  of  the  waters,  the  rivers 
resume  their  usual  course.  After  a  qu<|fter  of  an  bour^^  the 
sea  again  Hows  and  rises  as  l^e£di«. 

According  to  the  theory  of  Newton,  these  phenomena 
were  supposed-  to  be  produced  by  an  ijo^aginary  power 
called*  ATTEACTiOM.  The  moon  was  supposed  to  attract 
tlie  waters  by  the  Aoctca-pocti^  of  an  wcuU  power  inhereni 
i^  all  matter ;  just  as  the  earth  was  supposed  to  attract  tli<> 
moon,  the  moon  the  earth,  and  the  planets  one  another. — 
This  might  be  very  good  philosophy  as  long  as  name$  were 
admitted  as  efficient  causes;  but  tue  more  inquisitive  spir- 
it of  modern  philosophy  asks  how  any  attraaion,  or  ope- 
rative force  of  the  nature  of  attraction,  can  exist  between 
bodies  necessarily  separated,  according  to  the  same  theory', 
by  a  vacitum  in  space,  and  prevented  from  falling  together 
by  the  further  necessary  hypothesis  of  a  pr(0t^e  forcr. 
besides,  in  the  phenomena  of  the  tides,  it  v«as  unfortunate 
for  this  gravitating  theory,  that  the  tides  rise  on  the  oppo- 
site sides  of  the  earth  at  the  same  time. 
,^  The  eniire  theoiy  of  all  occult  attraction  and  repulsion 
>*r  however,  visionary  and  fabulous,  and  must  yield,  beforr. 

Digitized  by  Google 


^^^^^^^^Hi<' 

™ 

7i»^^^^^^^H 

^■1 

^H 

'^"fll 

^^^^^^^^^P* 

t!^^^^K , ; '      ^M 

^^^^^^Vi 

' 

^^^^Bi 

.  i^^^^l 

^^^^^^^Br 

fl 

B 

1'*  ^^^^^^H 

^^^^Hr 

^^^^^^■T' 

^^^^1 

B 

^ 

4,i„,,,    ,,. 

,Sm  FHEffOMfiNA  OF  THE  OCEAN. 

1.  The  tides  are  simple  and  palpable  pheaoiiMoa  ot 
motioiiy  and  all  motioii  is  caused  by  other  motion, 

2.  If  the  earth  veie  a  true  homogeneous  sphere,  co- 
vered equally  with  water,  and  moved  or  turned  by  for- 
ces acting  equally  OD  the  ends  of  its  equatorial  axis,  then 
all  Its  parts  would  move  simultaneously  with  equal  mo* 
menta,  and  there  could  be  no  Tidva.  But  if  any  inequaJi- 
ttes  in  the  density  of  its  masses,  or  any  variation  in  the 
direction  of  the  forces  caused  the  centre  of  gyration  to 
become  different  from  the  mathematical  centre,  then  the 
moveable  wateA,  in  their  eapability  of  accommodating 
themselvea  to  tbe  centre  of  gyration,  would  constanily 
chaqge  thmr  position  in  idation  to  the  fixed  masses. 

3.  The  e«th  and  moon  move  round  a  common  centre  or 
fukrumj  the  arms  or  distances  being  in  the  inverse  dupli^ 
cate  rtitio  of  their  quantities  of  matter;  and  the  mundaiie 
fluids,  in  respecting  this  centre  of  motion,*  rise  towards  the 
fulcrimy  which  is  always  iu.the  line  joining  the  centres 
of  the  earth  and  raoon$  a^id  hence  the  phenomena  of 
the  Tides,  governed  40  yuccesaive  rotations  by  the  times 
in  which  the  common  fulcrum,  passes  the  meridian. 

4.  The  tides  therefore  are  caused  by  the  reyolutioQ  ct 
file  eariitTound  tbe  iuWmm,  or  centrelof  the  momentam^ 
of  the  eaith  and  moon,  and  as  the  moveable  wateis,  in 
restoring  the  equilibrium,  accumulate  opposite  that  ful- 
crum, they  have  the  appearance  of  beiQg  attracted,  as  it 
is  called,  by  the  moon*  . 

6.  The  double  tide  iu  every  twenty-four  liours  is  caused 
by  the  departure  of  the/ulcmm  from  the  sea  over  the  con- 
tinents which  separate  the  two  great  oceans  from  each  oth«> 
cr,  wheu  as  no  force  retains  the  elevated  waters,  they  re- 
lapse or  swing  back,  mid  produce  a  second  tide. 

6.  Tbe  variable  heights  of  the  tides,  as  apparently  con- 
nected  with  tbe  age  of  the  moon,  ace  caused  by  the  varia- 
ble distance  of  the  body  of  ihe  earth  (rom  the  line  of  its 
orbicular  force,  during  its  revolution  round  the  lunar  and 
mundane  centre  of  motion. 

On  ijtccount  of  the  shallowness  of  some  send,  and  the 
narrowness  of  the  straits  in  others,  there  arises  a  great 
diversity  in  the  phenomena,  only  to  be  accounted  for 
by  an  exact  knowledge  of  the  place.  For  instance,  in 
ibe  English  channel,  and  the  German  ocean,  the  tide  is 
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M«wtoii,  with  pecviiftr  «ag»city)  weeitAiaed  t«  arise  from 
Uie  eonciimsce  of  two  tidet,  o«e  fmm  the  South  Sea,  and 
tlie  other  from  the  iMlianOoean.  Ofeochoftheie  two  tides 
tiiere  come suecesriv^  two eveiy  day;  two  at  ooe^aie 
grealer,  and  two  at  aoother  which  are  len.  Thetane  bo- 
tweett  the  arrival  of  the  two  greater  was  considered  hy  Uat 
at  high  tide$  that  betweeo  the  two  leie^  aa  ebb.  la  short, 
with  these  siaipla  faeH  in  his  posaeasioiiy  that  great  ssadie- 
maticten  soWed  every  appeanoice,  and  so  esiabliahed  his 
theory  a$  to  silence  evei|r  opposen 

Besides  the  cAoraoo  and  periodical  tides^  a  variety  of 
LOCAi»  cuanvHTS  are  met  with  in  difiereat  sens,  on  diA 
larent  parts  of  the  oceani  and  for  the  greater  part  at  an  in. 
considerable  distaooe  firom  knd.  Tfaw^  have  been  usually 
ascribed  to  particular  winds  I  bat  their  origin  is  not  ensy  to 
trace^  as  they  have  been  occasionally  fouad  beneath  the 
surface  of  tlie  water  running  in  a  contrary  direetioo  to  tho 
stratum  above^  and  cannot,  therefoiPe^  iiave  been  owing  to 
winds  or  monsoons.  These  particular  currents  have  lioen 
ascribed  to  the  immense  masses  of  polar  icoi  which  produce 
a  greater  degree  of  cold  in  the  nnder  thm  in  the  upper 
stratum  of  waters }  un^  k  has  been  suspected  that  there  is 
an  under  current  of  cold  water  flowing  perpetually  from 
the  poles  towards  the  equator,  even  where  the  water  above 
Hows  towards  the  poles.  The  gr^t  inferiority  of  tempe- 
rature which  is  frequently  found  in  deep  and  superficial 
soundings  of  the  same  space  of  water  is  thus  accounted  for. 

The  most  extraordinary  current  is  that  of  die  gulf  of 
Florida,  usually  called  the  ouLFH*8TaBAM,  which  sets  along 
the  coast  of  North  Am^ica  to  the  northward  and  eastward, 
and  flows  with  an  uninterrupted  rapidity.  It  is  ascribed  to 
the  Trade  winds,  whiak^  blowing  from  the  eastern  quarter 
ji?tc  the  great  Mexican  gulf,  cau^e  there  an  accumulatioQ 
above  the  common  level  of  the  sea.  The  water,  therefore, 
conMautly  runs  out  by  the  channd  where  it  finds  least  re- 
sistance, that  isy^  through  the  gdf  of  Florida,  with  such 
force  as  to  con|iotie  a  dbtinct  stream  to  a  very  great  dis- 
tance. A  proof  of  its  having  thus  originated  is,  that  the  va^ 
ter  in  the  gulf-stream  has  been  fouad  to  have  retained  a 
«[reav  portion  of  the  heat  it  bad  acquired  in  the  torrid  sone. 

A  vci7  ^ogidar  upper  current  often  prevails  to  the  west- 
ward of  ficiliy,  cni  is  highly  dan^rous  toahips  which  ap^^ 
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proach  ihe  Briiiah  Channel.  Cunwatt  of  this  description, 
are,  however,  more  frequently  met  with  ahout  the  straits 
o(  Gibraltar,  and  near  the  West  India  islands,  the  coajsts  of 
which  are  so  subject  to  counter-tides,  or  extfaordinary  cur* 
rents,  that  is  is  often  dangerous  for  boats  to  land.  They 
proceed  to  the  westward,  along  the  coasts  of  Jncatan  acid 
Mexico,  and,  runnii^  round  into  the  gulf,  return  into  the 
<rreat  ocean,  by  the  straits  of  Bahama,  along  the  coasu  of 
Florida,  in  order  to  punue,  in  the  north,  the  course  oidain- 
ed  them  by  the  great  author  of  nature.  In  this  course  the 
waters  run  with  an  extraordioary  rapidity,  passing  between 
the  great  and  small  American  islands  in  the  great  deeps, 
by  an  almost  even  and  impercepiible  motion.  Against 
the  shores  and  coasts  of  these  islands,  which  form  an  arch«« 
ipelago,  they  are,  however,  very  sensible  and  dangerous, 
intermpting  the  navigation,  and  rendering  it  scarcely  pos- 
sible to  stem  tbem  in  proceeding  to  the  eastward. 

Besides  these  regular  currents,  there  are  others,  called 
couNTBft-TiDB8|  wlttch  are  observable  on  the  sea  coasts 
and  shores.  lu  places  where  these  flow,  the  sea  rises  lu 
an  extraordioary  manner,  becoming  very  furious  without 
any  apparent  cause,  and  without  being  moved  by  any 
wind.  The  waves  rise  and  open  very  high,  breaking  on 
the  shore  with  such  violence,  that  it  is  impos^sible  for  ves- 
sels to  land.  These  counter-tides  are  chiedy  ascribed  to 
ihe  pressure  of  the  heavy  black  clouds  which  are  occasion- 
ally  seen  to  hang  over  an  island,  or  over  the  sea.    . 

PRINCIPAL  RIVERS. 

Tell  by  what  pathi,  what  etibterraneous  wnys,        i 

Hack  to  the  fountaia^s  head  the  aea  conveys  > 

The  refluent  rivers,  and  the  laud  repays?  ) 

Tell  what  superior,  what  controlling  cause, 

Makes  waters,  in  contempt  of  nature^s  laws, 

Ckimb  up,  aad  gain  the  aspiring  mouvtain  height, 

i^ift  and  forgetful  of  tiieic  native  weight  ? 

What  happy  works,  what  engines  underground, 

TVhat  instruments  of  curious  art  are  found,  . 

Which  nust  with  everlasting  labour  piayt 

Back  to  their  springs  the  rivers  to  convey, 

And  keep  their  correspondence  with  the  sea?  blackkorji. 

Not  to  oDCotion  the  great  variety  of  Ilnown  benefits  a 
tiirer  bestows  on  the  country  through  which  it  flows,  its 
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winding  course  becomes  a  deliglitfbl  ornamenti  and  rev- 
den  the  most  beautiful  landscape  still  more  exquisitely  en- 
chanting.  At  its  fonatain  head  it  is  nothing  more  than  a 
small  vein  of  water,  oosing  from  a  bHl  on  a  bed  of  sand  or 
day,  on  which  account  it  has  been  supposed  to  ori^nate 
in  waters  brought  from  the^a  by  subterraneous  ducts,  and 
having  lost  their  saltness  by  percolation  in  their  passage 
through  the  earth.  If  this  be  conceded,^  it  is  not  so  easy 
to  explain  by  what  power  the  water  rises  above  the  level 
of  the  sea  to  the  summits  of  mountains,  where  springs  gen- 
erally abound ;  it  being  contrary  to  the  laws  of  hydmstatics 
that  a  fluid  should  rise  in  a  tube  above  the  level  of  its  sur- 
lieice.  DocCor  Halley  has  on  this  subject  ventured  an  hy- 
podiesis  which  has  been  most  generalfjr  reeeived.  He  at- 
tributes the  origin  of  springs  to  vapours  raised  by  the  ac- 
tion of  the  sun,  as  weU  as  by  the  agitation  of  the  winds, 
from  seas,  lakes,  &c.  He  made  several  experiments  ta 
show  tliat  vapour  is  a  sufficient  fund  to  supply  aH  our  riv- 
ers, springs,  &c.  To  find  the  quantity  of  water  which  the 
Meditterranean  receives,  he  allows  the  most  considerable 
rivers  which  run  into  it,  such  as  the  Iber,^  Rhone,  Tyber, 
Po,  Danube,  Neister,  Boristhenes,  Tanais,  and  Nile,  each 
to  furnish  ten  times  as  much  water  as  the  f  httfiBs,  inclo- 
ding'  hi  this  estimate  the  water  which  flows  into  that  sea 
n-om  the  small  rivulets.  Now  tlie  Thames  is  foimd  by  cal- 
eiilation  to  evacuate  two  hundred  and  three  millions  of  tons 
of  water  daily.  The  above  nine  rivers,  will,  therefore, 
evacuate  little  more  than  eighteen  millions  of  loos  in  a  day  ^ 
and  this  scarcely  exceeds  a  third  of  what  he  had,  by  pre- 
ceding experiments,  demonstrated  to  be  raised  in  that  time 
in  the  form  of  vapour.  He  has  thus  discovered  a  source 
abundantly  sufficient  for  the  supply  of  fountains. 

To.explain  this  theory  on  the  principles  of  evaporation, 
the  DjKtor  considers  that  if  an  atom  of  water  were  to  be 
expanded  into  a  bubble,  so  as  to  be  ten  times  as  lai^  in 
diameter  as  when  k  was  in  its  condensed  state  of  water,, 
that  atom  would  become  specifically  lighter  than  the  air» 
and  would,  therefore,  rise  so  long  as  the  warmdr  whicb 
fint  separated  it  from  the  surface  of  the  water  should  con- 
tinue to  distend  it  in  the  same  degree  ^  and,  consequently,. 
•^^^  y^pours  may  be  raised  from  the  sea  in  that  manner^ 
^u  they  arrive  at  a  certain  height  in  the  atBio6pfaere|  i» 
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wbicfc  thev  fiod  air  of  equal  specific  gravity  with  then»- 
selves.  Here  they  will  floaty  liH,  being  condensed  by  cold, 
they  become  specifically  heavier  dian  the  atr,  and  fall 
down  in  dew ;  or^  being  driven  by  the  winds  against  the 
sides  of  mountains,  many  of  which  (ar  exceed  the  usual 
height  to  which  vapour  would  of  themselves  ascend,  are 
compelled  by  the  stream  of  air  to  mount  up  with  it  to 
ibeir  summits.  Being  there  condensed  into  water,  they 
presently  precipitate,  and,  ooaing  down  by  the  crannies  of 
the  stones,  enter  in  part  the  crevices  of  the  hills.  These 
being  once  .filled,  all  the  overplus  of  water  which  comes 
thither,  tuns  over  by  the  lowest  place,  and  breaking  out 
by  the  sides  of  the  hills,  forms  single  springs.  Many  of 
these  running  down  by  the  vallies,  between  the  ridges  of 
the  hills,  and  uniting,  form  little  rivulets  or  brooks.  Ma- 
ny of  these  again  meeting  in  one  eommoD  valley,  and,  by 
gaining  the  plain  ground,  having  grown  less  rapid,  be* 
come  a  river ;  and  many  of  these  uniting,  form  such  pro- 
digious streams  of  water  as  the  Wolga,  Uie  Danube,  and 
the  Rhone. 

Thus,  one  part  of  the  vapours^  which  is  blown  on  the 
l^zi  \i  retunied,  by  &e  rivars,  to  the  9«a  whence  It  cjotte. 
Another  part  falls  into  the  sea  before  it  can  reach  the  land, 
which  is  the  reason  why  the  rivers  do  not  return  so  much 
water  into  the  Meditterranean  as  is  raised  by  vapour.  A 
third  part  falls  on  the  low  ground,  and  furnishes  tlie  pabo- 
lum,  or  nutriment  of  plants.  But  the  circulation  does  not 
end  even  here ;  for  it  is  again  exhaled  into  vapour  by  the 
action  of  the  sun,  and  returned  to  the  gteat  world  of  wa- 
ters whence  it  first  arose. 

To  this  theory,  beautiful  as  it  appears,  it  has  been  ob- 
jected that  it  does  not  account  for  the  origin  of  hot  and  salt 
springs,  and  that  many  springs,  among  which  is  a  remark- 
able one  at  Upminster,  in  Essex,  ace  not  only  perpetual, 
but  yield  the  same  quantity  of  water,  whatever  proportion 
of  rain  or  vapour  may  be  afforded.  Amid  these  uncer- 
tainties, the  exclamation  of  the  apostle  Paul  may  be  aptly 
cited :  "  O  <Ae  depth  of  the  riches  both  of  the  wisdom  and 
knowledge  of  God  f  How  unsearchable  are  hisjudgmenir^ 
Qtid  hie  ways  poet  finding  oui  ? 
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IVm  less  thy  worUl,  Colmnbus,  drinks  refresh^ 
I'he  lavish  moisture  of  the  melting  yea^. 
Wide  o^er  his  isles,  the  branching  Oronoque 
Kolh  a  brown  deluge ;  and  the  native  driven 
To  dwell  aloft  on  life-eufliting  tceet, 
Atonoe  hie  dome>  his  robe,  his  food,  and  arms. 
SwellM  bv  a  thousand  streamsi  impetuous  huil'd 
From  all'tfae  roaring  Andes,  huge  descends 
The  mighty  Orellana.    Scarce  the  muse 
Dares  stratch  her  wiag  o'er  the  enormous  imlm 
-  >.-•  Of  rush\pi^  waters ;  scarce  she  dares  attempt       • 

The  sea-like  Plata*^ — to  whose  dread  expcuise, 
^  •'  Continuoi^i;  depth,  and  wond'rous  lGn|th  of  course^ 

v^  '*  Our  tfoods  are  rills.    With  unabated  force, 

In  silent  dignity  they  sweep  along, 

.  And  traverte  reakae  unknown,  and  blooming  wUds, 

And  fruitful  deserts,  worlds  of  solitude, 
Where  the  sun  shines,  and  seasons  teem  in  vain^ 
^^Yiseen  ami  unenjoy'd. 

VBOHnoV. 


lUVBft  OP  THS  AMAZON^. 

.  Tvis  prince  of  rivers,  afi  it  is  emphatictlly  styled  by 
Ulloa,  is  likewise  cdled  tiie  Maraoon,  and  was  first  navi- 
gated by  Fraucisce  OrtUana,  shortly  after  the  discovery 
of  Peru,  on  which  account  it  has  occasionally  received  the 
naaae  of  Orellana.  As  it  is  the  largest  of  all  known  riv- 
ers, so  it  has  its  source  among  the  Andes  ssountaiiis,  whicii, 
with  tlie  exception  of  a  portion  of  the  great  Himalayn ' 
chain  uf  Asiatic  mountains,  recently  discovered,  have  tho 
^^reatest  elevatiMu  It  forms  the  northern  boundary  of 
Brazil,  inking  its  rise  at  m  inconsiderable  distance  from 
(he  Pacific  O^an,  and  flowing  in  an  eastern  course  SNire 
than  twelve  hundred  leagues,  in  which  progress  it  receives 
up  wants  of  sixty  coosidei«ble  ^vers«  In  some  pans  it 
divides  into  several  branches,  encompassing  a  maltimde 
of  islaads,  and  at  length  discharges  itself  into  the  Atlantic 
Ocean,  directly  under  the  equatorial  line,  by  a  channel 
oj^  hundred  and  fifty  miles  in  breadth. 

As,  among  the  great  number  of  roots  by  which  nourish- 
ment is  conveyed  to  a  stately  tree,  it  b  difficult,  from  the 
iength  of  some,  and  the  magnitude  of  others^  to  determine 
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•f  Mayabamba  and  Chacha-poyas,  continues  its  course  to 
the  city  of  Jaen,  in  the  latitude  of  five  degrees^  twenty-one 
minutes.  Thence,  by  a  second  circuit,  it  flows  towards  the 
east  in  a  continued  direction,  till  at  length  it  falls  into  the 
ocean,  where  its  mouth  is  of  such  an  enormous  breadth^ 
that  it  reaches  from  the  equinoctial  to  beyond  the  first 
degree  of  north  latitude.  Its  distance  from  the  lake  of 
Lauricocha  to  Jaen,  including  its  windings,  is  about  two 
hundred  leagues ;  and  that  city  being  thirty  degrees  to  the 
west  of  its  mouth,  gives  a  further  extent  of  six  hundred 
leagues,  which  may,  including  the  several  circuits  and  wind- 
ings, be  moderately  computed  at  one  thousand.  Thus,  the 
whole  course  of  this  transcendant  river,  from  Lauricocha 
to  its  influx  into  the  ocean,  isat  least  twelve  hundred  leagues. 

THE   APtntmAc 

This  river  has  its  source  in  the  wild  heaths  of  Condom- 
ma,  in  the  province  of  Tinta,  in  sixteen  degrees  of  south 
latitude.  It  flows  impetuously  to  the  east  towards  the  Cor- 
dillera of  Vikanota,  to  the  distance  of  three  leagues,  when, 
suddenly  shifHng  its  course  to  the  west,  it  divides  that  Cor- 
dillera from  the  province  of  Chumbibilcas.  It  now  enters 
the  provinces  of  Airaaraes  and  Cotabambas,  and  directs  its 
rapid  course  to  the  north-west,  leaving  to  the  east  the 
province  of  Cusco.  In  passing  through  tnatof  Abancay,  it 
declines  to  the  north-east,  by  which  direction  it  forms,  from 
its  primitive  source,  an  arc  that  receives  so  many  tori^nts 
on  either  side,  as  to  prevent  it  from  being  longer  fordable. 
Determinhig  its  career  to  the  north,  two  leagues  below 
the  bridge  of  Apurimac,  it  forces  Its  passage  through  the 
lofty  territory  of  the  Andes,  running  between  mountains  of 
racredible  elevation,  by  which  it  is  supplied  with  abundant 
waters.  In  thirteen  degrees,  ten  minutes,  the  river  of 
Cocharcas,  or  Pampas,  which  descends  from  the  heights  of 
Huancavelica,  flows  into  it  to  the  west.  The  Apurimac 
continfues  its  course,  collecting  the  waters  poured  down 
from  the  mountains  of  Guanca ;  and  is  joined  to  the  east,  in 
twelve  degrees,  fifteen  minutes,  by  the  river  .Quillambamba, 
DT  Vilcamayo.  In  twelve  degrees,  six  miautes,  it  is  joined  to 
the  west  by  the  river  of  Jauxa,  named  by  the  Indians  Man- 
tw^5  when,  taking  a  bend  to  the  the  north-east,  in  eleven 
degrees,  eighteen  minutes,  the  Perene  incorporates  itself 
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^kb  its  mass  of  waters.  This  latter  river  ongioating  witl> 
in  two  leagues  of  Tarma,  divides  that  city,  aod  receives  vari- 
ous streams  from  the  Cordillera  of  Bombon^  and  from  Pasco. 
From  the  confluence  of  the  Perene  to  that  of  the  Pachi- 
tea,  forty  capacious  rivers  empty  themselves  into  the  Apii>- 
r  i  mac.  Of  the  two  which  are  of  particular  note,  the  one  that 
flows  into  it  on  the  eastern  side,  in  ten  degrees  forty*five 
minutes,  is  the  Paucartambo;  and  the  other,  which  disem- 
bogues three  leagues  below,  with  such  an  impetuosity  as  to 
propel  it  against  the  mountains,  and  to  cause  it  to  change 
its  direction  to  the  north-west,  is  the  Beoi.  The  former  of 
these  rivers  is  die  celebrated  Amanimayu,  by  which  the 
V'nca  Yapanqui  entered,  in  undertaking  the  conquest  of 
the  tribes  of  Moxas  Indians — an  enterprise  which  was  af- 
terwards meditated  by  Alvarez  Maldonado.  It  originates 
on  the  heights  of  Cuaco,  and  enters  with  a  quantity  of  wa- 
ter greater  by  the  one  half  than  that  which  the  Apurimac 
contained  before  its  confluence.  After  this  junction,  the 
latter  acquires  the  name  of  Apo-paru,  or  Gran-Paro ;  and 
continuing  its  impetuous  course  in  the  same  direction  as 
before,  is  augmented,  in  eight  degrees,  tweoty-siz  minutes, 
by  the  waters  of  the  Pachitea.  It  now  becomes  the  for- 
midable rival  of  the  river  of  the  Amazons,  and  receives 
the  name  of  Ucatali,  by  which  it  is  henceforward  dis- 
1 1  oguished.  Taking  a  declination,  in  its  progress,  from  the 
north  to  the  north-east,  at  the  western  bank,  at  which  it 
i-cceives  the  Pachitea,  the  following  rivers  pay  it  tribute : 
theAguaitia;  tlie  Manoa,  or  Cuxhiabatay ;  theSarayacu^ 
and  the  Tapichy  Cano  Pocati,  which  communicates  with 
the  river  of  the  Amazons  in  front  of  the  town  of  San  Regis, 
ill  five  degrees.  A  bay  which  occupies  an  extent  of  terri* 
tory  for  three  leagues,  having  been  formed,  it  divides  into 
Uiree  branches ;  and  finally  falls  in  with  the  river  of  the 
Amazons,  in  four  degrees,  forty-five  minutes,  causing  it  td 
change  its  impetuous  course. 

THE   OROONOltO. 

This  celebrated  river  lies  m  the  jurisdiction  of  Popayaii, 
and  falls  into  the  sea  by  sixteen  mouths.  It  communicates 
with  the  river  of  the  Amazons  by  the  Negro,  one  of  the 
tbrmidable  branches  (the  eastern)  of  the  river  Caqueta. 
J  IS  western  branch|  named  Yupura,  disembogues  itself  into 
31 
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the  river  of  the  Amazons  like  another  Nile,  through  sercv 
or  eight  mouths,  and  these  at  such  a  distance  from  each 
ether,  that  the  intermediate  space  hetweeo  the  first  and 
the  last  is  not  less  than  a  hundred  leaguesv  M.  de  la  Con- 
damiiie,  in  the  narrative  of  his  voyage,  confirms  the  opin> 
ion  of  the  Negro  being  one  of  the  communications  between 
the  Oroonoko  and  the  river  of  the  Amazons,  and  corrobo* 
rates  his  assertion  by  the  following  anecdote,  related  by  a 
Jesuit  who  published  a  map  of  these  rivers.  In  the  year 
1744,  a  flying  camp  of  Portuguese,  posted  on  the  bank  of 
the  ri^er  Negro,  having  embarked  on  it,  proceeded  until 
they  found  themselves  near  the  Spanish  missions  of  Oroon* 
oko,  and,  meeting  with  the  superior  of  these  missions^  re^ 
turned  with  him  to  the  flying  camp  they  had  quitted,  with- 
out going  one  step  by  land.  Here  then  is  a  communication 
by  water  between  the  Spanish  and  Portuguese  possessions 
in  South  America,  placed  at  so  vast  a  distance,  which 
demonstrates  the  magnitude  and  extent  of  these  mighty 
rivers. 

Tlie  Oroonoko,  although  it  fails  in  comparison  with 
several  other  rivers  of  tl^  new  world,  far  surpasses  the 
largest  rivers  of  our  hemisphere.  It  rolls  toward  the  ocean 
such  a  vast  body  of  water,  and  rushes  into  it  with  such 
impetuous  force,  that  when  it  meets  the  tide,  which  on 
that  coast  rises  to  an  uncommon  height,  their  collision  oc- 
casions a  swell  and  agitation  of  the  waves  no  less  surprising 
than  formidable.  When  Columbus  in  his  third  voyage, 
having  taken  a  more  southern  course  than  he  had  pursued 
in  the  former  ones,  reached  the  island  of  Trinidad,  the 
swell  occasioned  by  the  waters  of  this  river  pouring  into 
the  ocean  was  so  great,  that  his  ships  were  exposed  to  ex- 
treme danger.  After  bav^g  howew,  long  combated  the 
currents  and  tremendous  waves  with  dubious  success,  he 
led  his  squadron  safely  throi^h  a  narrow  strait  which  sepa- 
rates that  island  from  the  continent.  This  strait  he  called 
"  Bocca  del  Drago,^  the  Dragon's  Mouth.  Justly  con- 
eluding  that  such  a  vast  body  of  water  must  flow  through  a 
country  of  immense  extent,  and  that  he  was  now  arrived 
at  that  continent  it  had  long  been  the  object  of  his  \risbes  to 
discover,  he  stood  to  the  west,  along  the  coast  of  those 
provinces,  now  known  by  the  names  of  Paria  and  Co- 
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This  v«st  river,  Uke  those  already  described,  rises  among 
the  stupeodoos  mouotaios  on  the  western  side  of  South 
America.  During  its  course,  which  is  said  to  exceed  eight 
hundred  leagues,  it  receives  upwards  of  fifty  rivers,  and 
at  length  discharges  itself  into  the  Atlantic  ocean  by  a 
very  extensive  moulh,  its  northern  coast  being  in  thurty- 
iive  degrees,  and  its  southern  in  thirty-six  degrees,  twenty 
minutes,  of  south  latitude.  It  was  discovered,  in  1515, 
by  Don  Diax  de  Solis,  a  very  skilful  Spanish  navigator, 
who  bad  been  sent  to  open  a  communication  with  the 
Moluccas,  or  Spice  Islands,  lyii^to  the  west.  Having 
entered  a  river  which  he  called  Rio  Janeiro,  and  which 
has  since  given  a  name  to  the  Brazilian  capital,  he  pro- 
ceeded thence  to  a  spacious  bay,  which  he  supposed  to  be 
the  entrance  of  a  strait  communicating  with  the  Indian 
ocean.  On  advancing  further,  however,  he  found  it  to 
be  the  mouth  of  this  river ;  and,  being  anxious  to  prosecute 
his  discovery,  was  cut  off,  with  several  of  his  crew,  by 
the  natives.  Being  thus  disheartened,  the  survivors  re- 
turned to  Europe,  without  having  made  any  further  at- 
tempt to  explore  the  territory. 

P.  Cataneo,  a  Modenese  Jesuit,  who  landed  at  Buenos- 
Ayres  in  1749^  expresses  his  astonishment  at  viewing  this 
vast  body  of  water.  "  When,"  he  observes,  "  I  resided 
-<  in  Europe,  and  read  in  books  of  history  or  geography 
'<  that  the  mouth  of  the  Rio  de  la  Plata  wasa  hundra!  and 
-<  fifty  miles  in  breadth,  I  considered  it  as  an  exaggeration, 
i<  because  in  this  hemisphere  we  have  not  any  example  of 
*'  such  vast  rivers.  When  I  approached  its  mouth,  I  had 
'^  the  most  vehement  desire  to  aacertain  the  truth  with  my 
^^  own  eyes ;  and  I  have  found  the  matter  to  be  exactly  as 
'*  it  was  represented.  This  1  deduce  particularly  from  one 
"  circumstance.  When  we  took  our  departure  from 
'•  Monte- Video,  a  fort  situated  more  than  a  hundred  miles 
"  from  the  moutl\  of  the  river,  and  where  its  breadth  is 
*'  considerably  diminished,  we  sailed  an  entire  day  before! 
*•  we  discovered'tbe  land  on  the  opposite  bank  of  the  river ; 
••'  and  when  we  were  io  the  middle  of  the  channel,  we 
^^  could  not  discern  land  on  either  side,  and  saw  nothing 
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^  but  the  sky  and  water,  as  if  we  had  been  in  some  great 
^<  ocean.  Indeed,  we  should  have  taken  it  to  be  the  sea, 
''  if  the  freshness  of  its  water,  which  was  turbid  like  that  o( 
^  the  Pd,  had  not  satisfied  us  that  it  was  a  river.  Moreover, 
^  at  Buenos  Ayres,  another  hundred  miles  up  the  river,  and 
"  where  it  is  still  much  narrower,  it  is  not  only  impossible 
"  to  discern  the  opposite  coast,  which  is  indeed,  very  low 
^  and  fiat,  but  one  cannot  perceWe  the  houses,  or  the  tops 
^^of  the  steeples,  in  the  Portuguese  settlement  at  Colonia, 
"  on  the  other  side  of  the  river." 

It  has  been  asserted  that  most  of  the  rivers  of  Peru  and 
Chili  have  scarcely  any  motion  by  night,  whiie  on  the  ap- 
pearance of  the  morning  sun,  they  resume  their  focmer 
rapidity.  This  would  appear  to  proceed  from  the  moun- 
tain snows,  which,  being  melted  by  the  powerful  heats,  ui» 
crease  the  stream,  and  continue  to  drive  on  the  current) 
while  the  sun  is  engaged  in  dissolving  them.  Thus  arc 
formed  these  wonderful  masses  of  water ! 

In  coHcluding  this  account  of  the  rivers  of  South  America^ 
the  prodigious  multitudes  and  variety  of  the  fishes  with 
which  they  abound,  ought  not  to  be  passed  over  unnoticed. 

In  the  river  of  the  Amazons,  agreeable  to  the  testimony 
of  the  Jesuit  Acugna,  they  are  so  abundant,  that,  without 
any  art  they  may  be  readily  taken  with  the  hands.  ^^  In 
^  the  Oropnoko,"  observes  another  Jesuit,  Gumilla,  beside 
"  an  infinite  variety  of  other  fishes,  turtles  abound  in  suck 
^  numbers  as  words  cannot  be  found  to  express.  I  doubt 
^'  not  but  that  sucli  as  read  my  account  will  accuse  me  of 
^'  exaggeration :  but  I  can  affirm,  that  it  would  be  as  difii- 
^'  cult  to  count  them,  as  to  count  the  sands  on  the  bauks 
'^  of  that  river.  Their  multitude  may  be  estimated  by  the 
^  surprising  consumption  of  them ;  for  all  the  nations  con- 
^^tjguous  to  ^he  river,  and  even  many  dwelling  at  a  dis- 
<<  tance,  flock  thither  at  the  breeding  season,  and  not  only 
<*  find  sustenance  during  that  time,  but  carry  off  great  nuni- 
''  bers  both  of  the  turtles,  their  eggs,&c." 

THE   MISSISSIFPI. 

pROCKEDiNO  to  North  America,  this  vast  river  ekims  the 
principal  attention.  R  runs  chiefly  from'  North  to  South, 
veceiviog  in  its  course  many  laige  rivers,  scarcely  inferior 
to  the  Rhine  or  the  Danube,  navigable  almost  fpom  tlieiv 
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«oarces,  and  laying  open  the  inmost  recesses  of  this  part  of 
die  great  American  continent.  Near  the  heads  of  these  arc 
extensive  lakes,  having  a  communication  with  each  otheri 
and  with  the  great  river  St.  Lawrence. 

The  Mississippi  is  supposed  to  take  its  rise  from  three  or 
ibur  sprii^  which  unite  at  about  forty-six  degrees  of  north 
latitude,  and  ninety-eight  of  west  longitude.  It  has  been 
ascended  as  high  as  forty-five  degrees  North,  about  one 
hundred  and  fifty  miles  above  the  falls  of  st.  anthony. 
Its  course  extends  above  two  thousand  miles,  comprising 
its  continual  flexions.  In  a  south-east  direction,  it  proceeds 
till  it  reaches  about  thtrty-eighc  degrees  of  north  latitude; 
and  then  takes  a  course  almost  due  south,  till  it  arrives  at 
West  Florida,  where  it  again  runs  to  the  south-east.  On 
the  westward,  near  the  falb  of  St.  Anthony,  ft  receives 
the  river  St.  Pierre,  or  St.  Peter ;  and  in  the  same  dircc* 
lion,  in  about  forty-one  d^rees  of  north  latitude,  the 
MoiagoHa ;  receiving  from  the  eastward  the  Fox  river,  and 
the  Illinois,  below  forty  degrees.  A  little  lower,  the  noble 
Missouri  runs  into  it  from  the  westward,  the  Ohio  joming 
it  from  the  eastward.  At  thirty  three  degrees  the  While- 
River  and  the  Paniassas  (irst  join,  and  then  pour  their 
united  streams  into  this  grand  receptacle-of  waters,  which 
discharges  itself  into  the  sea  by  many  openings. 

This  grand  river,  after  being  joined  by  the  Missouri,  is 
about  six  miles  in  width,  and  continues  its  course  south- 
^Tiil y,  not  any  considerable  stream  falling  into  it,  after  the 
above,  for  between  two  and  three  hundred  miles,  when  it 
is  joined  by  the  Ohio.  The  country  on  each  side  the 
Mississippi  to  this  part  is  exceedingly  fine,  and  the  climate 
warm  and  agreeable. 

The  navigation  of  the  Mississippi  is  very  tedious,  even  in* 
descending,  as  it  is  not  deemed  safe  to  sail  down  it  during 
the  nicht,  the  channel  being  constantly  encumbered  by 
tloating  trees,  which  the  winds  tear  from  its  banks,  and 
precipitate  into  Uie  water.  The  ascent  is  still  more  difficult 
and  tedious.  Proceedmg  northward  from  its  mouth,  the- 
adjacent  country  is  one  continued  level  spot,  covered  with 
vast  forests,  which  so  entirely  intercept  the  winds  as  to 
rause  a  dead  calm  constantly  to  prevail,  insomuch  that,  in 
tliis  part  it  usually  requires  a  month  to  navigate  twenty 
leagues  only.     Whea  these  forests  cease,  the  remainder  o£ 
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the  navigation  it  obstructed  by  strong  cunreatSi  m  timt 
boats  seldom  advance  farther  than  five  or  six  leagues  hi  the 
course  of  a  day  and  night.  This  river  bounds  Loaisiaiia 
to  the  eastward ;  and  at  iu  mouth  is  the  isle  ot  Orleans,  a 
very  beautiful  and  fertile  spot.  The  city  of  New  Orleans, 
the  capiul,  owed  its  rise  to  the  delusions  which  were  prac- 
tised on  the  French  nation  by  the  celebrated  projector 
Law.  The  immense  wealth  which  was  supposed  to  be 
contained  iu  the  mines  of  St.  Barbe,  in  Loiusiana,  caused  a 
company  to  be  formed  in  France ;  and  the  national  phren* 
ay,  which  was  long  prevalent,  led  vast  numbers  to  embark, 
for  the  purpose  of  sealing  on  the  banks  of  the  Mississippi. 
Being  landed  in  West  Florida,  the  greater  part  perished 
through  want ;  and  the  survivors  were  removed  to  this  isl* 
and,  where  the  city  of  New  Orleans  was  bniU  for  ihm  ac- 
commodation. 

THK  OHIO. 

.  This  river  rises  in  several  branches,  some  of  which  have 
their  source  in  the  vicinity  of  Lake  Erie,  and  others  within 
a  few  miles  of  Lake  Ontario.  It  is  also  denominated  the 
"  Fair  river,"  and  is  styled  by  Mr.  Jeflersoo,  late  President 
of  Congress,  ^'  tl.3  most  beautiful  river  on  earth."  Until 
it  is  joined  by  the  Monongahela,  it  is  named  the  Alleghany,, 
the  former  rising  from  the  west  side  of  the  AUeghany 
mountains,  in  a  great  number  of  small  streams,  wliich 
unite,  and,  together  with  the  Alleghany,  form  this  river,  io 
forty  degrees,  thirty-five  minutes  north  latitude.  Receiving 
now  the  name  of  the  Ohio,  its  general  course  afterwards 
inclines  to  the  south-west,  and  takes  a  remarkably  wiiidiog 
scr^ientine  form.  At  Fort  Pitt,  where  the  junction  is  made^ 
it  is  iitde  more  than  a  mile  in  width,  but  becomes  mucb 
wider  before  it  joins  the  Mississippi,  in  latKude  thirty-suL 
degrees,  eight  minutes,  north,  receiving  several  streams  iii 
its  course  thither.  Between  the  lakes  and  this  latter  iunc* 
tion,  the  country  for  several  hundred  miles  has  a  delight- 
fully variegated  scenery,  and  a  rich  soil. 

This  ri  V  er  is  not,  any  more  than  the  Mississippi,  acted  on 
by  tides,  the  copious  efflux  causing  the  waters  constantly  to 
proceed  with  rapidity  toward  tiie  mouth,  so  that  ships 
rannot,  without  great  difficulty,  navigate  upwmtJ.  The 
commercial  benefits  which  these  rivers  yield  are  on  that 
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aeooool  chiefly  lalerQal,  a  ready  coaveytnoe  being  furotsb- 
ed  for  the  export  of  the  productioiis  of  ^gf xouotryi  but 
with  an  lOcapaGily  lo  briag  back  foreigir'prodiioe  ia  return. 
In  the  rising  state  of  Kentucky  many  ships  are  built,  which, 
floating  down  the  Ohio,  proceed  to  the  gulf  of  Meauco, 
and,  taking  the  ben^t  of  the  current  wiiich  constantly  seu 
in  to  the  northward,  through  the  straits  of  Bahama,  reach 
tiietr  destined  port  on  the  eastern  coast  of  North  America, 
with  great  safety  and  celerity.  One  material  impediment, 
however,  to  this  navigation  on  the  Ohio,  is  a  considerable 
fail,  about  the  latitude  of  thirty-eight  degrees  north.  This 
fall  has,  however,  a  gradual  descent,  which  is  continued 
for  half  a  league.  There  is  a  considerable  variation  in  the 
quantity  oi  water  which  fiUs  the  bed  of  this  river  at  differ* 
ent  seasons  of  the  year ;  and  when  it  becomes  shallow, 
the  depth  of  water  at  the  fall,  barely  suffices  to  convey  light 
boats  down  the  stream. 

THE    SAINT   LAUftENCE. 

Tmk  source  of  this  great  Canadian  tiver  has  never  berA 
traced,  although  it  is  known  to  have  communication,  by 
the  lakes,  with  the  interior  of  the  country,  to  a  vast  extent. 
After  a  north-eastern  course  of  many  hundred  miles,  it 
discharges  its  waters  into  a  large  gulf,  extending  from  for- 
ty-five degrees,  thirty  minutes,  to  lifty-one  degrees  of  north 
latitude ;  the  islands  of  Newfoundland  and  Cape  Breton 
lying  between  it  and  the  great  Atlantic  ocean.  It  is  navi* 
gable  for  large  ships  as  high  as  Quebec,  four  hundred  miles 
from  its  mouth ;  but  higher  up,  the  navigation  is  impeded 
by  rocks  and  shoals.  The  difficulties  and  dangers  attend- 
ant on  it  were  greatly  exaggerated  by  the  French,  while 
in  possession  of  Canada ;  but  since  the  latter  has  become 
a  British  coluny,  the  utmost  attention  has  been  bestowed 
to  form  accurate  charts  of  this  river,  and  to  afford  every 
aid  to  its  safe  navigation.  In  executing  these  designs,  the 
immortal  Cook  was  for  some  time  employed,  before  he  be- 
came a  circumnavigator;  and  the  abilities  he  then  display- 
ed, laid  the  foundation  of  his  future  fame. 

The  otlicr  North  American  rivers,  however  inferior  to 
ihnse  already  described,  and  to  those  of  South  America, 
are  still  on  the  grand  scale  by  which  the  face  of  that  con- 
tinent ])  so  pre-eminent^  distinguished.    On  the  easlera 
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side,  are  the  fine  then  Humoii,  Dblawake,  Jambs,  Po*> 
T<MiACy  SusQiQpANNAy  CoNNKCTicuT,  and  sevend  oth- 
€18  of  extensive  length,  and  great  depth*  Those  which 
flow  westward,  and  disehwpge  themselves  into  the  Pacific 
ocean,  are  but  imperfectly  known  i  the  Obboan',  likewise 
called  the  Columbia,  or  rivkb  or  thb  wbst,  is  supposed 
to.be  the  largest,  and,  so  far  a»  it  has  been  traced,  has 
been  found  to  be  of  such  a  breadth  and  depth,  and  so  rap- 
id, as  to  lead  to  a  conjecture  that  it  lakes  its  rise  in  the 
central  part  of  the  American  continent. 

The  Dblawabb,  the  lai^est  river  in  the  state  of  Penn- 
sylvania^ rises  in  the  country  of  the  ^ve  nations,  and  flows 
into  the  sea  at  Delaware  bay.  It  is  navigable  for  nearly 
a  hundred  and  fifty  miles,  when  falls  occur.  The  settle- 
ments on  this  river  extend  a  hundred  and  fifty  miles  from 
the  city  of  Philadelphia,  which  is  seated  to  the  westward, 
on  its  bank,  and  to  the  eastward  on  the  Schulkill,  which 
the  Delaware  joins  a  few  miles  below  Philadelphia.  The 
Susquehanna  rises  in  the  same  state,  at  the  distance  of 
ninety  miles  from  the  Apalachian  mountains,  and  runs  at 
first  south-west,  and  then  south-east,  nearly  parallel  to  the 
Delaware,  till  it  discharges  itself  into  Chesapeak  bay,  in 
Maryland.  This  river  is  likewise  navigable  to  a  very  great 
distance  in  the  interior  of  the  country,  and,  if  possible,  ex- 
ceeiis  the  other  in  the  pleasantness  and  fertility  of  the  soil 
on  its  banks.  The  Schulkill,  already  mentioned,  runs 
parallel  to  the  other  two  rivers,  and  is  navigable  for  at  least 
a  hundred  miles  in  the  interior.  These  rivers,  with  the 
numerous  bays  and  creeks  in  Delaware  bay,  which  is  ca- 
pable of  containing  the  largest  fleets,  render  this  province 
admirably  suited  for  carrying  on  a  foreign  trade. 

On  the  side  of  Virginia,  Jamss  Rivkb/-  Yobk  Rivcb,^ 
the  Rapvabanock,  and  the  Potomac,  flow  into  the  bay 
of  Chesapeak,  which  is  enriched  throughout  its  whole  ex- 
tent by  a  vast  number  of  fine  navigable  rivers.  This  bay 
is  one  of  the  finest  and  largest  in  the  known  world ;  for  it 
enters  the  country  nearly  three  hundred  miles  fsom  the 
south  to  the  north,  having  th^  eastern  side  of  Maryland, 
and  a  part  of  Virginia,  on  the  same  peninsula,  to  shelter  it 
from  the  Atlantic  ocean.  Its  breadth  for  a  considerable 
distance  is  nearly  eighteen  miles,  and  seven  where,  it  15. 
narrowest. 
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The  above  rivers  are  not  only  navigable  to  a  very  con- 
siderable extent,  but  have  so  many  creeks,  and  receive 
such  a  number  of  smaller  navigaUe  rivers^  as  to  render  the 
communication  to  all  parts  of  the  country  inconceivably 
easy.  The  Potomac  is  navigable  for  nearly  two  hundred 
miles,  being  nine  miles  in  breadth,  at  its  nouth,  and  not 
less  than  seven  for  a  very  considerable  distance.  The 
other  three  rivers  are  navigable  upwards  of  eighty  miles  ; 
and  in  their  windings  approach  so  near  to  each  other,  that 
the  distance  between  ibem  in  some  parts  is  not  more  than 
five  miles,  and  in  others  does  not  exceed  ten. 

The  CoNNicTicuT  rises  in  the  state  of  New  Hampshire, 
>n  forty-five  degrees  of  latitude,  and  pursues  a  remarkably 
straight  course  to  the  south,  discharging  ks  waters  into  the 
sound  opposite  Long  Island.  About  one  hundred  and 
forty  miles  from  its  source,  are  the  rapids,  or  falls,  occa- 
sioned by  the  water  being  enclosed  by  two  rocks  within 
a  space  of  about  thirty  feet,  and  falling  into  a  broad  bason 
beneath.  Over  these  rocks  a  bridge  has  been  thrown 
with  such  an  elevation  as  to  be  inaccessible  to  the  highest 
floods. 

Hudson's,  or  the  North  Rives,  rises  within  about 
twenty  miles  of  Lakk  George,  and,  running  to  the  south, 
discharges  itself  at  Sandy  Hook,  the  entrance  of  the  rivec 
of  New  York.  It  is  navigable  for  vessels  of  a  moderate 
burden  as  high  as  Albany,  a  distance  of  one  hundred  and  , 
Afty  miles. 

ASIATIC  RIVERS.  • 

TUE  GANGES. 

BoT«  in  magnitude  and  extent  the  Ganges  is  a  most  nc^ 
ble  and  majestic  river.  It  rises  in  tlie  kingdom  of  Thibet  ^ 
entering  Hindostan  about  the  thirtieth  degree  of  latitude, 
and  runs  first  south-eastward  by  the  cities  of  Bekancr, 
Minapor,  Halabes,  Benares,  and  Patna,  to  Rajah  Mah), 
where  it  divides  into  two  branches.  The  eastern  having 
passed  by  Dakka,  the  capital  of  Bengal,  enters  the  gulf 
of  that  name  about  ChatJgan.  The  western,  descending 
by  Kossum-bazar  and  Hughly,  falls  into  the  gulf  below 
Chandernagor  towards  Pipeli.    Many  of  tlie  Jews,  and 

I 

Digitized  by  Google    _ 


344  *  ASIATIC  RIVERS, 

ancient  Christiaas  believed  this  river  to  be  tbe  Pisoa,  one 
of  the  four  mentioned  in  Scripture  as  the  boundaries  of  tbe 
terreitriaJ  paradise. 

Tbe  length  of  the  Granges  exceeds  fourteen  hnndced 
miles.  The  Burrampooter,  its  proudest  auxiliary,  is  nearly 
of  the  same  length ;  and  the  opinion  generally  entertained^ 
is,  that  the  sources  of  these  mighty  riveis  are  not  far  dis- 
tant  from  each  other.  Each  of  them  runs,  however,  nearly 
a  thousand  miles,  before  they  unite  and  constitute  one 
common  stream,  £illing  into  the  bay  of  Bengal  by  several 
mouths.  Ganga  is,  in  the  Hindostan  language,  a  general 
term  for  a  river;  but  it  is  particularly  appll^  to  this 'one 
on  account  of  its  unrivaUed  magnificence.  The  Hindoos 
have  a  superstitious  veneration  for  all  tbe  great  rivers  whicii 
fertilize  tneir  country ;  but  tbe  waters  of  the  Ganges  are 
to  there  peculiarly  sacred.  In  its  impetuous  course  it 
opens  a  passage  through  Mount  Himmeleh,  and  again  ap- 
pears, amidst  impending  rocks,  which  reaembting,  on  an 
immense  scale,  the  head  of  a  cow,  an  animal  equally  e»- 
teemed  by  tbe  Hindoos,  as  was  the  apis,  or  sacred  ox, 
among  the  Egyptians,  their  religious  awe  for  the  Ganges 
is,  on  that  account,  enhanced.  Not  any  river  in  the  world 
imparts  greater  benefits  to  the  countries  through  which  it 
passes ;  for,  by  annually  overflowing  its  banks  like  the 
Nile,  it  waters  and  manures  the  country  to  an  extent  of  an 
hundred  miles  in  breadth.  The  Hindoos  having  deified 
this  river,  make  it  an  act  of  their  religion  to  perform  a  pil- 
grimage to  it,  supposing  its  waters  to  purify  from  denle- 
nient  such  as  bathe  in  them.  On  its  slimy  shore  they  bury 
their  dead,  and  also  remove  those  who  are  at  the  point  of 
death  to  its  banks,  or  to  those  of  some  one  of  the  creeks 
which  run  into  it. 

On  certain  festivals,  a  concourse  of  upwards  x>f  a  hun- 
dred thousand  persons  assemble  to  bathe  in  the  Ganges, 
on  the  banks  of  which  are  a  great  number  of  sUpeib  and 
immensely  rich  pagodas.  But  what  princfpally  distin- 
guishes this  river,  besides  its  greatness,  and  rapidity,  is 
the  gold  it  brings  down  in  its  sands,  and  throws  on  its 
banlu ;  and  the  precious  stones  and  pearls  it  produces,  not 
only  in  itself,  but  in  the  Gulf  af  {Bengal,  into  which  it 
tlischarges  its  waters,  and  which  abounds  with  them.  The 
Chun,  or  Jemma,  the  Guderasu,  the  Persilis,  Lakia,  and 
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several  other  rivers^  discharge  themselves  ioto  it  dm'togits 
course. 

THB  INDUS.       * 

This  river  is  by  the  natives  called  Sinde  or  Sindet,  and 
i  n  the  Sancrit  language  Seeodho.  It  is  likewise  denomina- 
ted Nilab,  or  the  blue  river.  lu  source  has  not  been  acca- 
rateiy  traced ;  but  it  is  generally  supposed  to  originate  in 
the  mountains  of  Mub  Tag,  running  from  east  to  west^and 
formmg  a  chain  to  the  sMth  of  Ihtle  Bucharia.  Having 
flowed  for  an  extent  of  upwards  of  a  thousand  miles,  it 
forms  a  Delta  in  the  province  of  Sinde,  and  enters  the  In- 
dian Sea  by  numerous  mouths. 

The  tributary  streams  of  the  Indus  chiefly  join  it  in  the 
northern  part  dt  its  ceurse,  whdre  they  fonn  the  Panja, 
or  county  of  ^ve  rivers.  From  the  west,  the  Kamet,  with 
its  auxiliary  streams,  and  the  Comul,  flow  ioto  it ;  fronr 
the  east,  the  Bahut,  or  Hydaspes;  the  Chunab,  or  Acesi- 
nas ;  the  Kauvee,  or  Hydraotes ;  and  the  Setleg,  or  Hesu- 
drus.  The  whole  uf  this  part  of  Hindoetan  is  at  present 
but  little  known :  much  is,  however,  expected  from  the  in- 
dfifatigable  researches  of  the  nsembers  of  the  Asiatic  Soci- 
ety. It  is  even  uncertain  whether  the  Caggan,  a  conside- 
rable and  distant  river  to  the  east,  joins  the  Indus,  or  falls 
into  the  gulf  of  Cuteh. 

Mr.  Clphinstone,  in  his  account  of  the  kingdom  of 
Caubul,  introduces  the  following  interesting  account  of  the 
Indus: — 

'<  We  were  anxious  and  happy  as  we  approached  the 
river,  and  were  not  a  little  gratified  when  at  last  we  found 
ourselves  upon  its  banks.  The  Indus,  besides  its  grent 
name,  and  tne  interest  it  excites  as  the  boundary  of  India, 
is  rendered  a  noble  object  by  its  own  extent,  and  by  the 
Jofty  hills  which  form  tiie  back-ground  of  the  view. — 
We  were,  however,  a  little  disappointed  in  its  appearance, 
owing  to  an  island,  which  divided  it,  and  impaired  the 
efTcct  of  its  stream.  There  were  other  islands  and  sand- 
banks  in  the  river ;  but  near  the  side  where  we  stood, 
it  cameup  to  the  edge, and  seemed  deep  and  rapid.  While 
on  the  banks  of  the  river,  we  met  a  native,  to  whose 
conversation,  and  that  of  the  guide,  we  listened  with  great 
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interest  and  euriotity.  The  plains  oa  the  oppo»te  shore 
we  found  were  inhabited  by  Beloches,  and  the  mountains 
^y  the  SheerauneeSy  a  fierce  and  turbulent  tribe.  On  the 
other  side  of  the  range  were  tribes  and  places,  of  which 
we  had  never  heard  the  names;  while  those  we  had  learned 
from  oar  maps,  were  equally  new  to  our  informants.  All 
we  could  learn  was,  that  beyond  the  hills  was  something 
wild,  strange,  and  new,  which  we  might  hope  one  day  to 
explore. 

^^  From  Oodoo  da  Kote,  near  which  we  first  saw  the  In- 
(]us,to  the  ferry  of  Kaheree,  where  we  crossed  it,  is  about 
seventy-five  miles.  It  is  a  narrow  trad,  contested  between 
the  river  and  the  desert.  If,  in  bunting,  we  were  led 
many  miles  to  the  west  of  the  load,  we  got  into  branches 
of  the  river,  and  troublesome  quicluands,  among  thickets 
of  tamarisk  or  of  reeds  ;  and,  if  we  went  as  far  to  the 
right,  the  appearance  of  sand,  and  even  in  some  places 
of  sand  hills,  admonished  us  of  the  neighbourhood  of  the 
desert.  Many  parts,  however,  were  cultivated  with 
i^reat  pains  and  method,  and  produced  good  crops  of  wh^t, 
barley,  turnips,  and  cotton.  The  fields  were  always  kih 
closed,  either  with  hedges  of  dry  thorn,  with  hurdles  of 
willow,  or  with  fences,  made  of  stifi*  mats  of  reeds  sup* 
ported  by  stakes.  Some  of  the  houses  near  the  river  at* 
tracted  our  attention,  being  raised  on  platforms,  supported 
by  strong  posts,  twelve  or  fifteen  feet  high.  We  were  told 
they  were  meant  to  take  refuge  in  during  the  inundation, 
when  the  country  for  ten  or  twelvecoss  (twenty  or  twenty- 
four  miles,)  from  the  banks  was  under  water.'' 

Besides  the  above  majestic  rivers,  those  principally  dfv 
serving  of  notice  in  the  Asiatic  territory  are  the  following. 

The  EuPHBATKs,  which  has'two  sources :  one  of  these 
is  about  seventy  miles  from  the  shores  of  the  Euxine  or 
Black  Sea,  and,  taking  a  circuitous  course  of  five  hundred 
leagues,  first  to  the  south-west,  and  then  to  the  soutli* 
east,  dischai^es  itself  into  the  Persian  gulf.  About  a 
hundred  miles  to  the  north-west  of  Bassora  it  is  joined  by 
the  Tigris,  which,  rising  in  Us  vicinity,  proceeds  in  a 
nearly  straight  course  through  Armenia  Major,  or  Turco- 
niania,  until  it  forms  its  junction.  On  this  river  the 
ancient  city  of  Ninevab  is  supposed  to  have  stood.  The 
l^isTNA,  a  stream  peculiarly  sacred,  rises  at  BaUsor^ 
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TTot  fiur  to  the  soatb  of  Poonab,  and  is  equally  celebrated 
for  the  fertility  it  diffuses,  and  for  the  rich  diamond  mines 
near  which  it  flows,  particularly  those  of  Visiapour  artd 
tiolconda.  The  Cavirt  passes  by  Seringapataro,  the 
capital  of  Mysore,  forming  an  immensely  wide  Delta,  or 
triangle,  and  entering  the  sea  after  a  course  of  about  three 
hundred  miles. 

In  the  enormous  extent  of  the  Chinese  Empire  there 
are  two  rivers  which  are  rendered  particularly  interesting 
kiy  their  great  length  and  majestic  breadth.  These  are  the 
iloang-iio,  or  YeUow  River,  and  the  Kian-ku. 

TBS    BOAKG-BO. 

Tbi  sources  of  this  river  are  two  lakes,  situated  in  die 
chain  of  the  Tartarian  tDoanlains,  known  by  the  name  of 
Kohonor.  They  lie  in  about  the  thirty-iifth  degree  of 
north  latitude,  and  in  the  nineteenth  of  longitude,  to  the 
westward  of  Pekin,  and  in  ninety-seven  degrees  east  of 
Greenwich.  This  prodigious  river  is  extremely  winding, 
and  deviates  in  its  course,  pursuing  a  north-east  direction 
to  about  the  forty-second  degree  of  north  latitude ;  when, 
after  running  due  east,  it  suddenly  bends  south  to  a  latitude 
nearly  paraSel  to  its  source,  and  pursues  an  easterly  direc- 
tion till  it  is  lost  in  the  Yellow  Sea.  Its  course  may  be 
estimated  at  about  one  thousand  eight  hundred  British 
miles,  or,  according  to  the  embassy  of  Lord  Macartney, 
two  thousand  one  hundred  and  fifty.  At  the  distance  of 
cibout  seventy  miles  from  the  sea,  where  it  b  crossed  by 
the  Imp^al  canal,  its  breadth  is  little  more  than  a  mile, 
with  the  depth  of  a  few  feet  only;  but  its  velocity  is  equal 
to  seven  or  eight  miles  an  hour. 

TBS  SIAK-KI7. 

This  river  rises  in  the  vicinity  of  the  sources  of  the  H©- 
ang-ho,  but  about  two  hundred  miles  forther  to  the  west, 
and  winds  nearly  as  far  to  the  south  as  the  latter  does  to 
the  north.  After  washing  the  walls  of  Nankin,  it  enters 
the  sea  about  a  hundred  miles  to  the  south  of  the  Hoaiig-ho. 
Through  its  long  progress,  the  Kian-ku  is  known  by 
various  names.  lu  course  is  nearly  equal  to  that  of  the 
oth«r  river,  these  two  being  considered  as  nearly  if  not 
altogether,  the  longest  on  the  face  of  the  globe.  Tliey 
32 
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certainly  equal,  if  they  do  not  exceed,  the  famous  river 'of 
the  Amazons  in  South  America :  the  majestic  course  of 
•the  Ganges  does  not  exceed  half  their  length.  In  the  nar- 
rative of  Lord  Macartney's  embassy,  the  extent  of  the  Ki- 
an-ku  is  estimated  at  about  two  thousand  two  hundred 
miles;  and  it  is  there  observed  that  these  two  great  Chi- 
nese rivers,  taking  their  source  from  the  same  mountaius, 
and  passing  almost  close  to  each  other  in  a  particular  n>ot, 
when  they  separate  to  the  distance  of  fifteen  degrees  of  lati- 
tude, or  about  one  thousand  and  fifty  British  miles,  finaDy 
discharge  themselves  into  the  same  sea,  comprehending  a 
tract  of  land  of  about  a  thousand  miles  in  lengthy  which 
th^y  greatly  contribute  to  fertilize. 

AFRICAN  RnrERS. 

tHX  KILS. 


^ith  annual  pomp,  . 
Rich  king  of  floods !  overflows  the  tweUing  Kile. 

TaoMsOB. 

This  celebrated  river  is  likewise  called  Abanchi,  signi- 
fying in  the  Abyssinian  tonffue  <^  the  father  of  rivers,*'  and 
is  named  by  the  Africans  lYeel  Shem,  the  Egyptian  river. 
It  divides  Egypt  into  two  parts ;  and  its  extent,  from  its 
source,  is  supposed  to  exceed  two  thousand  miles.  It 
arbes  from  amidst  the  mountains  of  the  moon,  in  Upper 
Ethiopia,  and  flows  into  the  Mediterranean  sea  by  seven 
channels,  two  only  of  which  are  at  present  navigable. 
The  ancients  were  entirely  ignorant  of  the  aource  of  this 
river,  although  many  endeavors  were  made  by  them  to 
explore  it;  but  it  is  now  well  known  to  lie  in  about 
the  twelfth  degree  of  north  latitude.  It  enters  the  lake  of 
Dambia,  in  Abyssinia,  crossing  one  of  its  extremities  with 
such  extreme  rapidity,  that  its  waters  may  be  distinguished 
through  a  progress  of  six  leagues  within  this  lake.  Here 
iu  magnificence  commences :  after  a  further  progress  of 
about  fifteen  miles,  it  rushes  precipitately  from  the  summit 
of  a  high  rock,  forming  one  of  the  most  beautiful  water- 
falls known.  It  now  again  collects  its  scattered  streams 
ampDg  the  rocks,  which  ieem  to  be  disjointed  in  that  part 
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merely  to  afford  It  a  passage.  They  are  so  close  to  each 
other,  that  a  bridge  of  beams  was  once  laid  over  them  to 
aflbrd  a  passage  to  an  army ;  and  Sultan  Segued  built  over 
them  a  bridge  of  one  arch,  to  construct  which  he  procured 
masons  from  India. 

The  greater  part  of  Lower  Egypt  is  contained  in  a  tri- 
angular  island,  formed  by  the  Mediterranean  Sea,  and  the 
two  great  branches  of  the  Nile — which  dividing  itself 
five  or  six  miles  from  Old  Caiio,  flows  on  the  one  side  to 
the  north-east,  falling  into  the  sea  at  Damietta;  while  the 
other  branch  runs  to  the  north-west,  and  enters  the  sea  at 
Ro^ta.  What  is  called  the  I>elta,  resembling  the  Greek 
letter  of  that  name,  and  constttutiiig  a  triangle,  is  thus 
formed. 

The  water  of  the  Nile  is  thick  and  muddy,  mare  parti- 
cularly when  the  river  is  swoHen'by  the  heavy  rains  whicb 
constantly  fall  within  the  tropics  in  the  beginning  of  the 
summer-season,  and  which  are  doubtless  the  principal  cause 
of  its  overflowing  the  low  lands  of  Egypt.  A  similar  phe- 
nomenon in  the  Ganges  has  been  noticed  above;  and  it  is 
the  same  with  all  the  rivers  which  have  either  tbeu-  rise  or 
course  within  the  tropics ;  they  annually  break  their  bounds, 
and  coverthe  lands  for  many  miles  on  each  side,  before  they 
reach  the  sea.  They  likewise  leave  prolific  mud,  which,  like 
that  of  the  Nile,  fertilizes  the  hmd ;  beside  which,  the 
north  winds  prevailing  about  the  latter  end  of  Mav,  drive 
in  the  waters  from  the  sea,  and  keep  back  those  of  the  river, 
in  such  a  manner  as  considerably  to  assist  the  swell. 

The  Egyptians,  and  the  Copts  more  especially,  are  per- 
suaded that  the  Nile  alwap  begins  to  rise  on  the  same  day 
of  the  year;  as,  indeed  it  generally  commences  on  the 
1 8th  or  19di  of  June.  Its  rise  was  observed  for  three 
successive  years  by  Dr.  Pocoke,  who  found  it  to  ascend 
during  the  first  five  davs  from  five  to  ten  inches ;  and  it 
thus  continued  rising  tHl  it  had  attained  the  height  of  uine 
t'eet,  when  the  canm  of  Cairo  was  cut.  It  then  rose  from 
ihree  to  five  inches  only  in  tli^  day ;  for,  having  spread 
over  the  land,  and  entered  the  caiml,  although  more  water 
might  have  descended  than  before,  Its  rise  was  less  con- 
«.i<ierable.  The  other  canals  were  now  laid  open  at  stated 
times,  and  those  which  water  the  lower  grounds  the  last, 
i'hese  canab  are  carriedalong  thc^ighest  parts  of  the  coun* 
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try,  to  the  end  that  the  water  may  be  conveyed  to  ilie 
Tallies. 

The  Kile  has  one  peculiar  characteristic.  Other  rivers 
being  supplied  by  rivulets,  the  ground  is  lowest  near  their 
banks;  but  as  not  any  water  flows  into  the  Nile  in  its  jfas' 
sage  tfaroiighoiit  Egypt,  and  as  it  is  necessary  that  this  nver 
should  overflow  the  land,  the  country  is  generally  lower  at 
a  distance  ihuD,  than  near  to  it ;  and^  in  most  parts,  the 
land  has  a  gradual  descent  from  the  river  to  the  foot  of  the 
hills,  which  terminate  the  sandy  plains  most  benefitted  by 
the  irrigation. 

Among  other  remarkable  appearances,  the  cdebcated 
Bruce  notices  a  very  singular  one  attendant  on  the  inunda- 
tion of  the  Nile.  In  Abyssinia,  the  early  part  of  the  mcum- 
ing  ia  constantly  dear  in  that  season.  With  a  fine  sunshioe. 
About  nine,  a  small  cloudy  not  above  four  feet  in  apparent 
breadth,  appears  in  the* east,  whirling  violently  round  as  if 
on  an  azb ;.  but  having  approached  nearly  to  the  senith,  it 
first  abates:  its  morion,  and  then  loses  its  fiorm,  extending 
itself  greatly,  and  seemmg  to  call  up  vapours  from  all  the 
opposite  quarters.  The  clouds  tlius  formed  having  attained 
nearly  the  same  height,  rush  against  each  other  with  great 
violence,  and  remind  the  spectator  of  Elisha  foreteUing  raio 
on  Moiyt'Carmel.  The  air  being  impelled  before  th« 
heaviest  mass,  or  swiftest  mover,  makes  an  impresrion  of 
its  form  on  the  collection  of  clouds  oppoute;  andjfae  mo- 
ment it  has  taken  possession  of  the  space  mads  ta receive 
it,  the  most  violent  thunder  possible  to  be  conceived  follows 
instantly,  attended  by  rain.  After  some  hours  the  sky  again 
clears,  with  a  wind  at  north;  and  it  b  always  disagreeably 
cold  when  the  thermometer  is  below  sixty-three  dcgraes. 

Dr.  Clarke,  in  his  travds,  draws  the  following  elegant 
picture  of  this  most  interesting  river. 

^^  Here  we  were  unexpectedly  greeted  widi  an  astoniah- 
ing  view  of  the  Nile,  the  Delta,  and  the  numerous  groves 
i^  the  neighbourhood  of  Rosetta.  The  scene  is  beyond 
description.  The  sudden  contrast  it  ofien,  opposed  to  the 
desert  we  had  traversed,  the  display  of  riches  and  abun- 
dance poured  forth  by  the  fertility  of  this  African  paradise, 
with  all  the  local  circumstances  of  reflection  excited  by  aiv 
extensive  prospect  of  the  Nile,  and  of  the  plains  of  Egypt,, 
render  it  one  of  the  most  interesting  righu  in  the  wori<t. 
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The  beautiful  boats  peculiar  to  the  Nile,  with  theif  large 
wide-spreading  sails,  were  passing  up  and  down  the  river. 
Uoable  to  quit  the  spot,  we  dismissed  our  guides,  and  re- 
mained some  time  contemplating  the  delightful  picture. 
Afterwards,  descendhig  on  foot,  close  by  the  superb  mosque 
of  Abu-mandur,  we  continued  our  walk  along  the  banks 
of  the  Nile,  through  gardens  richer  than  imagination  can 
poortray,  beneath  the  shade  of  enormous  overhan^ng 
branclm  of  sycamore  and  fig  trees,  amidst  bowers  of  roses, 
and  through  groves  of  date,  citron,  lime,  and  banana  trees^ 
to  RosNBtta. 

THB  SXNEOAL. 

Next  to  the  Nile,  this  is  the  most  remarkable  nver  id 
Africa.  It  takes  its  rise  from  the  western  declivity  of  the 
mountains  of  Oovina,  or  Caiphas,  in  fourteen  degrees  of 
north  iatitude,  and  nearly  on  the  meridian  of  Greenwich. 
From  the  eastern  declivity  of  these  mountains  the  Niger 
takes  it  rise,  and  may,  therefore,  be  comprehended  in  this 
description.  The  Africans  navigate  both  these  rivers;  and, 
where  the  cataracts  occur  in  the  former,  carry  their  goods, 
by  land.  A  trade  is  carried  on  by  small  vessels  as  bighas 
the  first  cataract  of  the  Senegal,  two  hundred  and  eighty 
leagues  from  its  mouth,  at  which  it  is  extremelly  rapid^ 
owing  to  an  immense  body  of  water  being  confined  within 
the  small  breadth  of  half  a  league.  Tli^re  ts  also  at  the 
entrance  a  bar,  which  renders  the  passage  very  difficult  and 
dangerous,  especially  in  the  rainy  season,,  when  the  prodi* 
^ious  swell  of  the  river,  and  the  soiitb>west  winds,  being 
opposed  to  its  rapid  course,  raise  waves  of  so  prodigious  a 
height  at  the  bar,  that  (heir  clashing  resembles  the  shock  of 
mountains,  and  they  are  said  to  be  so  furious  as  occasion- 
ally to  dash  in  pieces  the  Stoutest  ships.  Having  crossed 
the  bar,  a  smooch  and  gently-gliding  river  is  entered,  four 
fathoms  in  depth.  It  takes  a  western  counse,  tending 
sora^bat  to  the  northward,  through  sixteen  degrees  of 
longitude-,  and,  inckiding  its  bendings,  ejstends  upwards  of 
eleven  hundred  rniks. 

The  Senegal  bos  been  supposed  ta  be  a  continuation  of 
the  Niger ;  but  it  is  now  thought  that  the  tetter  dbcharges 
us  rapid  stream  into  a  lake  not  more  than  sixty  miles  distant 
irom  another  lake  of  great  depth,  called  Maberia,  wkenc^ 
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through  Lithuania,  Lttde  Russia,  the  country  of  the  Zspo^ 
ro  Cossacks,  and  a  tract  inhabited  by  the  Nagaian  Tartars. 
After  forming  a  lake  thirty-four  miles  in  lei^;th,  and  in 
many  places  from  two  to  six  in  breadth,  k  discharges  it^ 
self  into  the  Black  Sea.  Within  the  space  of  thirty*fiTe 
miles,  the  Nieper,  the  hanks  of  which  are  elevated,  has 
not  less  than  thirteen  falls.  At  Kiow  a  floating  bridge, 
one  thousand  six  hundred  and  thirty-eight  paces  (upwards 
of  a  mile  and  a  half)  tn  length,  has  been  thrown' over  it. 
This  bridge  is  removed  towards  the  end  of  September,  to 
admit  a  passage  down  the  river  to  the  immense  masses  of 
floating  ice ;  wad  is  again  put  together  in  the  springy.  Oa 
this  river  a  great  number  of  mills  have  beeii  erected  in 
boats^ 

This  river  likewise  belongs  to  the  vast  empire  of  Rus- 
sia, and  issues  from  the  lake  l«agode,  flowing  with  a  rapid 
course  until  it  discharges  itself  into  the  gulf  of  Finland. 
A  great  part  of  the  city  of  St  Petersbuti^h  is  built  oir 
islands  formed  by  its  branches,  and  by  those  of  the  rivers 
Fontanca  and  Moica.  It  has  but  one  bridge,  which  is 
roostnieted  with  large  flat-bottomed  boats,  which  are  laid 
across  the  river  in  the  spring,  and  removed  in  the  autumn, 
at  the  setting  in  of  the  frost.  In  this  way  a  safe  and  con^- 
venient  passage  is  formed  between  the  Arsenal  and  Basiti* 
Ostrow,  or  BaziFs  island.  The  eommunicatioo  between 
the  other  islands  is  by  boats  and  barks;  but  bridges  are* 
built  over  the  Moica  and  Fontanca,  and  likewise  over  the 
canals,  which  are  as  numerous  as  at  Amsterdam.  St.  Pe- 
tersburgh  is  much  exposed  to  inundatioos  i  in  September 
1777,  one  rose  to  a  very  great  height,  and  did  prodigious 
damage. 

TUB   DWIKiU 

This  is  a  very  considerable  river,  the  name  e€  wMch 
Vniplies  douhk,  it  being  formed  by  the  confluence  of  the 
Sukona  and  the  Yug.  It  divides  itself  into  two  branches, 
or  channels,  near  Archangel,  whence  it  runs  into  the  White 
Seau 
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Th*  next  considerable  river  of  Europe,  to  which  quar- 
ter it  rises  and  terminates,  is  the  Danube,  the  ancient  Ister. 
It  has  its  source  in  Suabia,  within  a  lew  miles  of  the  bor- 
ders of  Switzerland,  in  latitude  forty-eight  degrees  north, 
and  nine  degrees  of  east  ImigttQde,  whence  the  Rhme  also 
issues,  but  takes  a  north-west  course,  while  that  of  the 
Danube  b  eastward.    It  mtersects  Bavaria,  Austria,  and 
Honeary,  incUning  to  the  south  at  Vaesi,  a  town  in  the  lat- 
ter lungdom.    It  divides  the  bannat  of  Tamesvar  from 
Servia,  and  Wallachia  from  Bulgaria,  discharging  itself, 
after  a  course  of  nearly  fourteen  hundred  miles,  by  several 
channeb,  into  the  Eoxine  or  Black  Sea,  with  such  violence, 
that  ito  waters  are  distiMiushable  for  severdl  miles  from 
those  of  thesea  into  wbicb  theyaie  ptccipkated    Itis 
said  to  receive  sixty  navigable  rivers  in  its  prpgressi  and 
an  equal  number  of  smaUer  streams.    From  Buda,  in  the 
centre  of  Hungary,  to  Belgrade,  ottthe  northern  confine 
of  Servia,  ito  depth  and  breadth  are  so  considerable,  that 
in  the  wars  between  the  Christians  and  Turks,  tfiese  pow- 
ers had  fleets  on  it.  and  several  naval  engagements  took 
place.    Farther  down  It  b  rendered liMSingaWebyrta 
many  cataracts,  so  that  all  commerce  with  the  Black  &«a» 
by  means  of  thb  great  river,  b  rendered  impracticable* 

niK  BRINK. 

Or  all  the  countries  of  Europe,  Switaerland  b  the  one 
m  which  the  greatest  number  of  rivers  take  their  rise.  Of 
diese  the  principal  b  the  Rhine,  which  has  its  sources^in 
the  Orison  territory ;  and  by  these  the  dbtinctions  of  Up- 
per Rhine,  Middle  Rhine,  and  Lower  Rhine,  are  deter- 
mined.  The  Upper  Rhine  bsues  from  a  small  lake  on  a 
mountain  called  the  Oberalp.  The  Middle  Rhine  has  its 
source  in  Luckmanier,  one  of  the  AduU  chain  of  moun- 
tains, and  joins  the  Upper  Rhine,  after  a  ^^^^^^'^^. 
^ightUn  miles.  The  Lwer  Rhine,  rises  at  ^^ff^^J^^ 
ab€mt  nine  mUes,  in  amountaiii,  caUed  by  the  Italians 
Monte  del  Uccelo,  or  Bird's  Hill.  ^^  ,  *i.  u 
At  a  small  distance  from  the  lake  of  Constance,  through 
.  which  the  Rhine  flows,  abridge  has  been  thrown  over 
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it  at  Scaffhausen,  which  is  much  admired  ob  account  of 
the  beatHy  and  siDgularity  of  iU  architecture.  The  rapid- 
ity of  the  river  having  carried  away  several  stone  bridges, 
tUs  oncy  constructed  of  wood^  and  of  «  single  arch,  has 
been  so  well  contrived,  as  to  he  perfectly  secure.  Near 
this  bridge  is  a  fine  water-fall. 

Having  flowed  westward  to  Basle,  it  proceeds  in  a  di* 
rectioB  due  north,  wikiag  the  eastern  borders  of  Alsace,  till 
it  receives  the  Maine,  a  little  below  Frankfort,  and  pitK 
ceeding  thence  north-westward,  enters  the  Netherlands. 
Its  course  exceeds  seven  hundred  miles ;  and  on  its  banka 
the  cities  of  MentK,  Cobleatz,  Cologne,  Dussddorf,  We- 
ael,  and  Clevesy  are  situated.  It  intersects  the  circles  of 
the  Upper  and  Lower  Rhine.  In*  its  coarse  throc^h  Al- 
sace it  fretiuently  causes  dreadfnl  devastat^iens,  not  only  in 
winter,  biit  in  the  sunnier,  when  the  snow  melts  on  the 
Alps.  Ito  immdatioas,  in  devastating  the  fields,  cover 
them  With  saild ;  and  the  violence  of  its  toireots,  which 
are  very  freqncot,  occasionally  change  the  aitnatioa  of  the 
islands  placed  witlnn  its  bed. 

One  of  the  singularities  of  the  Rhine  h^  that  particles  of 
golif -fie  IKttad  'm  the  sand  which  the  torrents,  in  their  fall^ 
wash  from  the  Alps,  and  bring  into  H.  •  Hence  it  is  onir 
below  Basle  dm*  the  sand  contains  this  precious  metal^ 
wUoh,  in  autamn  and  winta*,  when  the  river  Is  at  the 
lowest,  IS  drawn  out  with  the  sand,  and  eartraeted  by  re- 
peated washings.  Its  particles  are  seldom  so  large  as  a 
grain  of  millet  seed ;  but  the  gold  is  very  fine  and  beautiful, 
it  is  so  scarce,  however,  that  the  city  of  Strasburg,  which 
has  the  privilege  of  collecttng  it  for  iht  eitent  of  nearly 
four  miles,  scarcely  collects  five  ounces  in  a  year.  This 
river  also  contains  many  crystals  and  particularly  pebbles^ 
which  take  a  beautiful  polish :  these  are  well  known  under 
the  name  of  Rhine  pebbles. 

At  Utrecht  the  Rhine  divides  into  two  branches,  called 
the  Old  and  New  Rhine,  both  of  which  cross  the  city 
throughout  its  length.  One  of  these  branches  loses  itseir 
in  the  sands  below  Levden,  and  the  other,  assoming  the 
naoM  of  the  Lech,  falls  into  the  Maine.  Thus  does  this 
grand  and  impoitant  river,  after  so  long  and  nsefal  a 
course,  terminate  obscurely,  without  pouring  its  aggregated 
waters  iatQ  the  common  receptacle,  the  ocean  ? 
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TBE  KttOKt. 

This  fine  river  rises  id  the  glacier  of  Furca,  near  the 
canton  of  Uri,  in  Switzerland^  but  in  the  noitfa<east  border 
of  the  Valais.  It  £rst  precipitates  itself  with  great  noise 
from  amid  several  rocks,  and,  in  flowing  into  t£e  vale  be* 
neatby  has  the  appearance  of  a  single  cataract,  with  seve- 
ral cascades.  It  is  .afterwards  jomed  by  the  Meyanwang 
stream^  issuing  irom  the  Gdmsel  mountain,  and  then  directs 
its  com^  from  east  to  west,  until,  after  taking  a  winding 
course  to  the  north,  ii  discharges  itself  with  great  impeto* 
osity  into  the  lake  of  Geneva.  All  the  atreams  and  small 
rivers  of  the  valais,  issuing  from  the  mountains,  flow  into  it. 

The  waters  of  tiie  Rhone  rush  into  the  laiU  with  such 
rapidity*  that  for  the  distance  of  half  a  league  they  continue 
unmixed  with  those  of  the  latter;  but  there  is  not  after- 
wards any  visible  distinction,  as  has  been  affirmed.  At  its 
efflux  from  the  l^ke  it  forms  an  island,  on  which,  and  on  the 
banks  on  either  side,  the  city  of  Geneva  is  built,  being  di- 
vided into  three  unequal  parts,  having  a  communication  by 
four  bridges.  Onward  it  forms  the  boundary  between 
France  amlr^voy.  It  then  takes  a  western  direction,  and, 
dividing  j^  province  of  Burgundy  irom  that  of  Dauphine, 
flows  to  Lyons,  from  which  city  it  proceeds  (iue  southward, 
forming  the  eastern  boundary  of  Languedoc,  which  it  di- 
vides from  Provence  at  Avignon.  It  discharges  its  waters 
into  the  Mediterranean  by  several  mouths,  a  little  below 
Aries. 

T«   VISTUlA- 

This  river  is  likewise  called  the  Weisel,  and  in  Polish 
the  Wisla.  It  rises  in  the  Carpatliian  mountains,  oa  tlie 
>  confines  of  Silesia  and  Upper  Hungary ;  and,  taking  a 
northwest  course  through  Little  Pobmd,  a  part  i»f  M&sovia, 
of  Great  Poland,  and  of  Prussia,  falls  by  three  mouths  in- 
to the  Baltic,  below  Dantzic  Wai^w,  the  capital  of 
Poland,  and  Thorn,  which  once  boosted  a  very  considera- 
ble trade,  are  situated  on  its  banks.  Great  quantities  of 
grain  and  timber,  the  growth  of  Poland,  are  sent  down  this 
river  to  Dantzic,  and  thence  exported  to  foreign  countriesi 
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TRK  BLBS. 

Not  fax  from  the  source  of  the  aboire  river,  and  m  the 
principality  of  Javer,  in  Silesia,  the  Elbe  rites  in  the  Gi- 
ants' Mountain.  It  divides  Dresden,  the  capital  of 
Saxony,  into  the  old  and  new  towns,  between  which  there 
is  a  communication  by  a  stone  bridge,  three  thousand  five 
hundred  feet,  fnearly' three-fourths  of  a  mile^  in  length,  and 
in  breadth  eignty-ive  feet,  provided  with  eighteen  arclMs. 
Meissen,  ten  miles  north-west  of  Dresden,  is  Ukewise 
sttuateid  on  this  river,  over  which  is  a  bridge,  supported 
by  stone  piers,  but  having  a  wooden  superstructure :  this 
bridge  is  considered  as  a  master-piece  of  art,  the  middle 
arch,  which  is  three  hundred  and  seventy-five  feet  in  width 
being  kept  together  by  a  single  wooden  peg.  The  Elbe  is 
the  boundary  of  Brandenbuivh  toward  the  east,  and  there 
receives  the  Havel.  It  is  uie  principle  river  in  Lower 
Saxony.  At  Hamburgh  it  becomes  of  such  a  breadth  and 
depth  as  to  receive  laige  ships.  It  dischaiges  its  waters 
into  the  German  Ocean  by  the  fortress  of  Glukstadt. 

TBS  LOias. 

Op  the  principal  rivers  which  have  their  sources  in 
Francc>  the  Loire  is  the  most  considerable,  being  still 
larger  than  the  Rhone.  It  rises  in  the  Cevennes  moun* 
tains,  in  Lower  Languedoc,  and  takes  a  course  north  and 
north-west,  passing  bv  the  city  of  Orleans.  It  Uience  pur- 
sues a  south  and  south-west  course,  by  Toiirs  and  Angers^ 
discharging  itself  into  the  bay  of  Biscay,  forty  miles  below 
Nantz.  Its  entire  course,  comprehending  its  windings,  is 
computed  at  five  hundred  miles ;  and  in  its  progress  it  re- 
ceives the  AUier,  Cher,  Indre,  Creuse,  Sienne,  and  Maine. 
It  communicates  with  the  Seine  by  the  canals  of  Briarte 
and  Orleans.  In  Novemt)er,  1790,  it  overflowed  its  banks, 
and  laid  a  very  large  extent  of  country  under  water. 

TBS   GARONNB. 

Tats  river  rises  at  the  foot  of  the  Pyrenees,  in  the  district 
of  Cominges,  and  becomes  navigable  on  the  confines  of 
Languedoc,  being  joined  hy  many  rivers  in  its  course*  It 
passes  Toulouse  and  Bordeaux,  below  which  it  receives  the 
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Dordogne,  a  river  nearly  of  equal  magnitude  with  itself. 
These  united  streami  now  take  the  name  of  the  GiRONDSy 
become  very  broad^  and  empty  themselves  into  the  Bay  of 
Biscay.  By  the  means  of  this  river,  and  a  noble  canal 
which  will  hereafter  be  described,  a  junction  has  been 
formed  between  the  Mediterranean  sea  and  the  Atlantic. 

THE   SEINE. 

This  river  rises  near  Bijon,  in  Burgondy,  and,  ta** 
kin|  a  north-west  course,  forms  three  islands  on  whtch  the 
capital  of  France  is  situated.  *  One  of  these,  called  lisle  da 
Palais,  communicates  with  the  other  parts  of  the  city  by 
seven  bridges  of  stone,  the  principal  of  which  is  Pont-Neuf, 
provided  with  twelve  arches,  and  having  a  breadth,  in-' 
eluding  the  parapets,  of  seventy*two  feet.  The  iSeine,  in 
)ts  passage  through  Normandy,  flows  by  Rouen,  and  falb 
into  the  British  Channel  near  Havre. ' 


EIVEES  OF  SPAIN. 

This  kingdom  abounds  with  rivers,  the  number  of 
^hlch,  compreheadiag  the  smaller  streams,  is  said  to 
amount  to  one  hundred  and  fifty.  The  principal  of  these 
are,  the  Minho,  which  rises  in  Gallicia;  the  Douro,  which 
lias  its  source  in  Old  Castile,  in  a  part  of  the  mountains -of 
Tthibeda;  and  the  Tagus,  rising  in  a  mountain  of  N.ew 
Castile,  through  which  province  it  passes,  the  city  of  To* 
Vedo  being  situated  on  its  banks,  and  being  encomps^d 
by  the  river  in  the  form  of  a  hevse  shoe.  It  bounds  the 
Portuguese  province  of  Beira  to  the  south,  passes  tKrough 
that  of  Estremadura,  and  discharges  itself  into  the  Atlantic. 
Near  the  mouth  of  this  river  the  Portuguese  capital^  Lis- 
bon, is  situated. 

Indeed,  all  the  great  rivers  which  flow  through  Portugal, 
have  their  source  in  Spain.  Thus  tlie  Gaudiana  issues 
from  New  Castile,  deriving  its  source  from  an  assemblage 
of  lakes,  at  a  small  distance  from  which  it  takes  its  course 
between  several  lofty  mountains,  concealing  itself  for  nearly 
three  miles,  and  then  suddenly  re-appearing  in  a  fenny  soil, 
but  sooii  hiding  itself  again  amidst  reeds  and  rocks,  which 
probably  gave  occasion  to  the  mistaken  idea  of  its  Josing 
i^aHf  under  ground.    This  river  separates  the  Spamsh  pro- 
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vioceof  Aadaiusia  from  the  Portuguese  province  of  AN 

garva* 

The  GiMuialqiuvir,  or  Great  River,  by  the  andents  call- 
fid  B«eCtf  I  and  Tartessus,  rises  in  Aadaiusia,  where  seve* 
ral  small  streamS|  issuii^  from  Mouat  Segura,  unite  ia  a 
lake  from  which  this  river  flows.  From  Corduba  to  Se- 
▼iUe,  it  is  navigable  by  small  end  only ;  but  from  the  lat- 
ter city  to  its  mouth  it  recdves  ships  of  burthen,  although 
it  is  dangerous  on  account  of  its  many  sand*banks. 

The  £bro  rises  in  the  mountains  of  Santilane,  in  Old 
Castile,  from  two  springs,  and  receives  upwards  of  thirty 
brpoks  in  its  course,  becoming  navigable  near  Tudela.  Its 
navigation  is,  however,  dangerous  on  account  of  the  rocks 
and  shoals  with  which  it  abounds.  It  at  length  dtschar* 
ges  itself  into  the  Mediterranean,  fanning  at  its  mouth  the 
sinall  island  of  Alfacs. 

In  the  province  of  Andalusia,  the  river  Tinto,  or 
Aseche,  presents  a  singular  phenomenon.  Not  only  are 
its  waters  of  so  bad  a  quality  as  not  to  be  potable,  but  it  is 
asserted  that  they  are  noxious  even  to  plants  and  to  tiie 
roots  of  trees*  It  is  consequently  not  the  abode  of  fishes^ 
or  of  any  of  those  reptiles  which  breed  ia  the  aqueous 
element. 

ITALfAN  RIVERS. 

Among  die  principal  rivers  of  Italy,  the  following  are 
the  most  worthy  to  be  cited.  The  Po,  which  rises  in 
Nount  Viso,  in  riedmont,  one  of  the  highest  of  the  Alps, 
discharges  itself  into  the  Adriatic  by  seven  mouths.  It  pass- 
es through  Monserrat,  the  Mihume,  and  the  Mantua,  and 
washes  the  herders  of  the  Parmesan  territory,  and  a  poMrtion 
of  the  Milanese.  It  frequently  overflaws  its  banks,  and 
causes  great  devastations. — The  Adige  has  its  source  in  the 
Rliastian  Alps,  and  waters  the  cities  of  Trent  and  Verona : 
it  is  tlie  only  large  river  ia  Lombardy,  and  does  not  unite 
with  the  Po,  but,  like  that  river,  flows  into  the  Adriatic^— 
The  Arno  flows  from  the  Appeoine  mountains,  and  falls 
into  the  Tuscan  sea  near  Pisa. — The  Tiber,  which  issues 
from  the  Apennine  mountains,  at  an  inconsiderable  distance 
from  Rome,  emptiesitselfalsointo  the  sea  of  Tuscany*  Its 
%vatei»  jvre  generally  so  foul  and  muddy  at  Rome,  that  hones 
te  aqt  watered  at  its  stream ;  butaAer  reposk^afew  days 
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they  become  clear  add  fit  to  driok.  The  bed  of  this  river 
being  raned  by  the  raim  of  many  edifices  which  have  fall- 
en into  it,  and  its  month  much  choked  up,  it  frequently 
overflows  its  banks,  more  parlleularly  during  the  preva- 
lence of  a  strong  south  wind. 

BRITISH   aiVKRS. 

The  principal  rivers  of  England  are  the  Thames,  the 
Severoy  the  Trent,  and  the  Humber. 

TflS  THAMB9* 

Thames,  the  roost  lovM  of  all  the  Oceaxf^s  sons 

By  his  old  sire,  to  hid  emblraces  runs ;     • 

Hasting  to  pay  hk  tribute  to  the  sea. 

Like  mortal  life  to  meet  eternity. 

Nor  are  his  blessings  to  his  banks  confin'd, 

But  free  and  common  as  the  sea  or  wind ; 

Where  he,  to  boast  or  to  disperse  his  stores, 

Full  of  the  tribute  of  his  grateful  shores,  * 

Visits  the  world,  ^nd  in  his  flying  tow'rs 

Brings  home  to  us,  and  makes  both  Indies  ours ; 

So  that  to  us  no  thing,  no  place  is  strange^ 

While  his  fair  bosom  is  tbe  world's  exchange. 

O  could  I  flow  like  thee,  and  make  thy  stream 

My  great  example,  as  it  is  my  theme ! 

Though  deep,  yet  clear ;  though  gentle,  yetinot  dull ; 

Strong  «vithout  rage,  without  overflowing  full. 

DENHAM. 

This  fine  river,  if  conmdered  respectively  to  its  course 
and  navigAion,  is  not  to  be  equalled  by  any  one  in  flie 
known  world,  ft  rises  from  a  small  sprin?  somewhat  to  the 
south-west  of  Cirencester,  inGlottcestershire;  and,  taking 
sm  eastward  course,  becomes  navigable  at  Lecblade  for  ves- 
sets  of  fifty  tons.  It  there  receives  the  river  Colnc,  at  a 
distance  of  about  one  hundred  and  thirty-eight  miles  from 
London.  From  Lechlade  it  continnes  its  <;ourse  north-east 
to  Oxford,  where  it  receives  the  Charweil ;  off<?r  which  it 
runs  south-west  to  Abingdon,  and  thence  to  Dorchester, 
where  it  receives  the  Thame,  and  contiiiumg  i\9  course 
!«ooth-east,  flows  by  the  borders  of  Beikshirc,  But:king- 
liamshire,  Surrey,  Middlesex,  Essex,  and  Kent.  In  this 
extensive  progress  it  passes  along  a  multitude  of  towns  ttnn 
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fine  picturesque  villages ;  and,  having  viated  London  and 
Westminster,  proceeds  by  Deptford|  Greenwich,  Wool- 
wich, and  Gravesend,  to  the  sea. 

To  represent  the  beauties  with  which  the  banks  of  this 
noble  river  are  embellished,  between  Windsor  andLcmdon^ 
would  require  the  pencil  of  a  Claude,  or  the  pen  of  the 
soblimest  of  poets :  besides  numerous  villages,  they  are 
adorned  with  magnificent  seats  and  gardens,  belonging  to 
the  nobility  and  gentry.  The  tide  flows  as  high  as  Rich- 
mond, in  Surrey — a  distance  which,  followii^  the  winding 
course  of  the  river  may  be  computed  at  seventy  miles  from 
the  sea.  At  London  die  depth  of  water  is  sufficient  for  the 
navigation  of  large  ships,  which  renders  it  the  greatest  port 
for  tnide  in  the  commercial  world.  Its  water  is  justly  es« 
teemed  exceedingly  wholesome,  and  fit  for  use  iathe  long- 
est voyages,  during  which  it  ferments,,  and  becomes  fine 
and  clear.  The  Thames,  likewise,  abounds^  with  a  grvat 
vadetf  of  fishes. 

THE    SBVEBN. 

This  river  springs  from  a  small  lake  on  the  mountain  of 
Plynlimmon,  in  Montgomeryshire,  and  is  the  principal 
beauty  of  that  part  of  Wales,  in  which  it  receives  so  many 
small  streams,  that  it  becomes  navigable  near  the  town  of 
Montgomery.  It  passes-  through  the  centre  of  Shropshire, 
the  towns  of  Shrewsbury  and  Bridgenortb  being  situated  on 
its  banks;  and  thence  directs  its  course  from  north  to 
south,  through  Worcestershire,  taking  the  city  of  Worces- 
ter, and  the  town  of  Tewkesbury,  in  its  route.  Enter- 
ing Gloucestershire,  it  runs  by  the  city  of  Gloucester^, 
and  discbarges  itself  into  a  large  bay,  called  the  Bristol 
channel,  from  the  commercial  city  in  its  vicinity.  About 
fifteen  miles  from  its  mouth,  a  navigable  camd  has  been 
constructed,  which  conveys  the  waters  of  thb  river  to 
witAin  about  two  miles  of  Cirencester:  they  are  then 
carried  by  a  tunnel,  or  archway,  fifteen  feet  in  height 
above  the  surface  of  the  water,  through  Saperton  hill,  an 
extent  of  two  miles  and  three  furlongs,  for  the  purpose  ol* 
communicating  with  the  Thames  at  Lechhide.  The  Sev- 
ern is  distinguislied  by  the  abundance  of  sahnon  which  fre^ 
<iuent  it,  and  by  the  lamprey,  a  fish  almost  peculiar  to  this 
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and  chiefly  runs  to  the  south-east.  The  Daily  or  Dtm^ 
rises  in  the  bills  near  the  south-west  extremity  of  Yorkshiit^^ 
wh^re  it  is  called  the  Sheaf,  and  running  to  the  southward 
until  It  reaches  Sheffield,  turns  to  the  north-east  and  falls 
bto^the  Ouse.  the.Calder  has  its-source  in  the  bordetod 
Lancashhre,  and  entering  tbe  soutlMrest  side  of  Yorkshire, 
ftttts  eastward,  and  joins- 1^  river  Aire..  The  Aire  sprii^ 
from  the  foot  of  a  hill,,  ealied  the  Pennigent^  and  with  a 
slow  course^  chiefly  to  the  eastward,  discbarges  itself  into 
the  Ouse.  The  Wharse  or  Wherse,  rises  among  the  hills 
in  the  west  of  Yorkshire,  end  flows  with  a  swift  and 
impetuous  current,  chiefly  to  the  south-east,  till  It  fallsinto 
the  Ouse.  The  Swale  rises  among  the  noith-west  hills  of 
Yorksl^ire)  and,  running  to  the  south-east,  Mns  the  Nidd 
about  four  miles  below  Boroughbridge.  The  Derwent, 
which  divides  the  North  and  East  Ridings^rkes  in  the  north- 
east  part  of  Yorkshire,  near  the  sea-coast,  between  Whit- 
by and  Scarborough,  and  first  running  to  the  soUth^  winds 
to  the  west,,  and  i^n  to  the  south,  falling  at  length,  into 
the  Ouse.  The  river  Hull  has  its  so)]rce  in.  the  Woulds, 
whence  it  runs  chiefly  to  the  southward,  passing  near  Bev- 
erley, and  falls  into  the  Humber.  Into  each  of  these  rivers 
a  great  number  of  rivulets  discharge  themsdves. 

The  Humber  is  formed  at  the  confluence  of  the  Oute,. 
and  may  rather  be'  considered  as  a  narrow  bay  than  a  river, 
being  throughout  its  short  course  of  an  eitreme  width. 
Its  whole  extent  to  Spumhead,  a  narrow  peninsula  which, 
terminates  Yorkshise  to  the  south-east^  do^  not  exceed 
thirty-six  miles.  By  one  of  the  rivers  which  flow  into  it^ 
Yorkshire  partakes,  however^  of  the  advantages  derived 
from  the  great  modem  improvement,  canahu  A  cqromu^ 
nication  has  been  made  between  the  western  and  iHBisteriL 
coasts,  across  Lancashire  and  Yorkshire,  by  a  canal  which 
proceeds  from  the  river  Mersey,  at  Lmrpool,  to  the  Ouse, 
at  Selby,  sixteen  miles  above  its  junction  with  the  Humber.. 
It  crosses  the  county  of  York,  from  Holme-bridge,  four 
miles  north-west  of  Skipton,  to  the  Ouse,  passing  by  Leeds  ^ 
and  has  two  subordinate  branches,  one  leading  to  Bradft)rd^ 
and  another  to  the  vicinity  of  Wakefield,  to  facilitate  the 
communicationtetween  that  place  and  Halifax. 
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THE    POETH. 

This  river,  the  roost  cooslderable  in  Scotland,  has  hs. 
oriein  from  9  lalLe  under  Ben  Lomond,  in  the  western  angle 
ofSterlingshire,andruns  eastward  to  Stiriing,  nearwhioh 
place  it  unites  with  the  Teith,  and  forins  Lake  Katherine. 
From  Stirling  it  flows  west  by  south,  and  mixes  with  the 
German  Ocean  by  a  wide  es^uary^  called  the  Firth  of  Forth. 
From  its  origin  to  Berwick,  at  the  mouth  of  the  Firth,  its 
course,  exclusive  of  windings,  is  seventy-five  miles.  It  is 
navigable  as  iar  as  Stirling  fi»r  vessel  of  eighty  tons  burthen . 
Its  winding  stream,  skirted  by  woods,  by  fertile  and  well- 
cultivatedplains,and  occasional  ancient  ruins  ;  it»  waters,  at 
times  spreading  themselves  from  a  small  breadth  to  the 
expanse  of  a  lake ;  and  the  Lennox  and  OichiU  hills  rising 
from  its  northern  bank,  afford  many  pleasing  and  delight- 
tul  prospects.    A  canal  naw  joins  this  river  to  the  Clyde. 

THE   TAY. 

This  river,  springing  from  Benmore,  on  the  western* 
borders  of  Perthshire,  runs  north-east  to  a  lake  of  the  same 
name,  one  of  the  most  beautiful  in  Scotknd,  at  the  extrem- 
ity of  which,  being  joined  by  the  Lyon,  it  continues  the 
same  cousse  to  Loglerait,  where  it  receives  the  waters  dis- 
charged by  the  Tum^  river,  from  the  lakes  Ericht,  under 
Ben  AlaJi:,  the  Rannoch,  aud  the  Tumel.  FromiLogierait 
it  flows  south  by  east  between  Great  and  Little  Dunkeld, 
and  bends  eastward,  curving  again  to  Cargil :  near  Caigil 
it  receives  the  Isla  (rom  Forfar,  and  turns  soulhward  ta 
Perth,  receiviog  the  river  Earn  from  a  lake  of  a  similar 
name  westward.  It  empties  itself,  by  an  estuary  called 
the  Firth  of  Tay,  into  the  German  Ocean.  This  river  is. 
navigable  for  vessels  of  burthen  above  Perth:  the  length  of 
its  course  is  nearly  a  hundred  miles« 

THE  SHANNON. 

Among  the  many  navigable  rivers  of  Ireland,  the  noble 
river  Shannon  asserts  its  preeminence.  If  the  extent  of  its 
course,  the  richness  and  fertility  of  the  fine  country  it  wa- 
ters, its  great  subserviency  to  commerce,  and  ihe  excellent 
bay  at  its  mouth,  be  considered,  it  may  fairly  rank  among 
the  most  eminent  rivers  of  Europe.    It  has  Its  origin  in 
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Loogh  or  Lake  Nean,  eleven  miles  east-flouth-eaat  of  Sii- 
go,  the  chief  town  of  the  county  of  that  name,  in  the  |m>v- 
ince  of  Connai^ht ;  whence,  passing  under  Ballyntrane 
bridge,  after  a  soutlMootlh^ast  coarse  of  five  miles,  it  falls 
into  Lough  AUei(*  To  Carrack,  traTorung  this  lake  kt- 
itudhiaUy,  its  course,  lor  eight  miles,  is  nearly  soudi.— » 
There  it  receives  a  stream  which,  brings  it  from  the  right 
the  superfluity  of  the  waters  of  Lough  Gara,  and  Lough 
Key ;  and  after  a  winding  coarse  in  a  south-east  direction, 
it  flows  into  Lough  Boffin,  ten  miles  from  Carrick.  From 
lhe>  south-eastern  extremity  of  the  lake  it  takes  v  south- 
west direction,  its  current  being  now  mnch  broader,  to 
Lough  Ree,  which  it  joins  at  Langsborough,  and  leaves,  at 
Athlone,  seventeen  miles  south-south-east  of  its  entrance 
into  the  lake.  Thence  bending  to  the  west  it  receives  the 
Suck  from  the  right  at  Raghery  nearly  seventeen  miles 
south-south-west  of  Athlone ;,  and  (ive  miles  beyond  this 
poiot,  the  Brosna,  from  the  left  at  Banagher,  south-south- 
west of  Raghery.  From  Banagher  it  makes  a  long  course 
towards  the  west,  and  fourteen  roi4es  south-west  of  that 
place  joins  Lough  Derg,  which  at  Ballaloe,  twenty-two 
miles  south-south-west  of  its  entrance  into  the  Lough,  it 
quits,  pursuing  the  same  course  to  Limerick,  eleven  miles 
distant,  whence  its  direction  is  west  by  south  to  the  sea.  Be- 
tween Limerick  and  the  sea  it  receives  several  smaH  rivers 
from  the  county  of  Clare ;  and  the  Maig,  with  others  of  in- 
ferior size,  from  the  county  of  Limerick,  on  the  left ;  and 
at  its  mouth  the  Cushion  from  Kerry.  The  mouth  of  this 
beautiful  river  is  free  from  any  bar^  and  forms  a  capacious 
bay  eleven  miles  long,  and  fmm  six  to  eight  in  breadth,  ex- 
empt from  every  species  ol  danger,  and  from  any  strong 
current ;  trat,  unfortunately,. much  exposed  to  western  gales  : 
some  few  sunken  rocks,  also,  between  Adinish  Isle  and 
Limerick,  require  »  pilot's  skill  to  avoid.  This  river  is 
navigable  from  its  mouth  to  Limerick  for  vessels  of  large 
burthen,  and  for  vessels  of  inferior  draught  as  far  as  Bal- 
lyntrane-bridge,  at  the  extremity  of  Lough  Allen,  a  hon- 
dred  and  eighty  miles  from  abreast  of  Kerry  Head.  Frotn 
Limerick,  to  avokl  the  rocks  and  shallows  at  the  bend,  a 
caiml  is  cut  seven  miles  in  length ;  and  the  Grand  Canal 
from  Dublin,  joining  this  river  at  Banagher,  a  communica- 
tion is  formed  between  the  Shannon  and  the  Irish  sea* 
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AMSRICAN  LAKES. 

The  iM»rthera  parU  of  thu  di\isioo  of  the  globe  are  dis' 
ii»gaUbed  by  their  noroerous  and  immense  lakes,  the  five 
principal  of  which  lie  either  wholly,  or  chiefly^  in  the  two 
Canadian  provinces :  iheae  ave  the  lakes  Supbbiob^Huron, 
Ontauo^  £ris^  and  Micbioan.  These  vast  assemblages 
of  fresh  water,  which  are  neither  put  in  motion^  nor  alter- 
nately raised  and  sunk,  by  tides,  are  supposed  to  contri- 
bute .very  considerably  to  the  greater  degree  of  cold  felt  in 
ihe  northern  parts  of  America,  than  in  the  same  parallels 
of  latitude  in  Europe.  They  are  situated  withw  about 
seven  degrees  of  latitude,  and  fourteen  of  longitude,  or  firooi 
U^  35'  to  49*»  norths  and  from  75*  2€f  to  92«  west. 

LAKS   SUPEBIOR. 

This  great  North  American  Lake  is  justly  entitled  to 
the  dbtinguished  name  it  bears,  not  <mly  because  it  is  the 
largest  expanse  of  fresh  water  in  the  known  world,  sur- 
passing in  magnitude  the  Asiatic  salt-water  lake  improperly 
denominated  '^the  Caspian  sea,"  but  because  it  has  a 
much  greater  elevation  than  the  other  lakes  of  that  coun- 
try, the  level  of  its  waters  being  several  hundred  feet  high- 
er than  the  river  St.  Laurence.  Its  circumference  is  esti- 
mated at  about  fifteen  hundred  miles ;  but  it  has  been  oh- 
:ierved  by  an  intelligent  navigator.  Carver,  that  ^  if  it 
were  coasted  round,  and  the  utmost  extent  of  each  of  the 
bays  taken,  it  would  exceed  sixteen  hundred  !'^  •  He  coast- 
ed nearly  twelve  hundred  miles  on  the  north  and  eastern 
shores.  <<  When  it  was  calm,"  he  observes,  '<  aodthe  sun 
shone  bright,  I  could  sit  in  my  canoe,  wh^re  the  depth 
was  upwards  of  six  fathoms,  and  could  plainly  see  huge 
piles  of  stones  at  the  bottom.  The  water  at  this  time 
was  pure  and  transparent  as  the  air,  and  roy  canoe  seemed 
as  if  it  bung  suspended  In  that  element.  It  was  impossi- 
ble to  look  attentively,  through  this  limpid  medium,  at  the 
rocks  beneath,  for  even  a  few  minutes  without  feeling  tKc 

.Digitized  by  Google 


36S  LAKES-. 

head  awim,  and  the  eyes  no  bnger  abte  to  Tiew  the  daz- 
zHog  scene.  This  occurred  in  the  month  of  July;  and, 
although  the  surface  of  the  water,  from  the  heat  of  the  at- 
mosphere, was  warm,  still  on  letting  down  to  the  depth 
o£  about  a  fathom,  the  water  drawn  thence  was  so  exces- 
sively coldy  Oai  it  had  nearly  the  same  effect  as  ice,  when 
taken  into  the  mouth. 

Lake  Superior  is  said  to  receiTe  nearly  forty  rivers  and 
streams  of  water ;  the  two  principal  rivers  are  the  Alani- 
pegon,  from  the  north,  and  the  Michipicooton,  from  the 
west.  By  the  means  of  Uie  latter  a  communication  is 
established  with  the  l^es  of  Bourbon,  Winnipeek,  and 
du  Bois ;  and  in  this  river  the  source  of  the  St*  Laurence 
is  said  to  have  been  tiaced.  A  small  tiver  on  the  west, 
before  it  enters  the  lake,  has  a  perpendicolar  faN  from  the 
top  of  a  mountain,  of  more  than  six  hnadted  feet,  through 
a  very  nanrow  channel.  In  this  lake,  which  has  oi>e 
passage  only,  St.  Mary's  'strait,  for  the  discharge  of  its 
waters,  there  are  many  islands,  two  of  which  are  of  great 
extent.  The  largest  of  them,  Iste  Royal,  is  nearly  a 
hundred  miles  from  east  to  west,  and  about  forty  miles 
from  north  to  sooth.  Mmpaa  Isle  is  likewise  of  con- 
siderable extent ;  and  al  the  entrance  of  West  Bay  Is  a 
cluster  of  small  islands,  called,  <<  The  twelve  Apoiilet." 
On  the  south  side  of  the  lake  isa|>enlnsala,  wldch  spreads, 
into  the  lake  sixty  miles. 

LAKE   HURON. 

This  lake  is  next  in  magnitude  to  the  one  described 
above,  being  about  a  thousand  miles  in  circumfimDce.  It>s 
shape  is  nearly  triangular ;  and  on  its  north  side  is  an  island 
nearly  an  hundred  miles  in  extent  from  east  to  west,  and 
about  eight  from  north  to  south :  it  is  called  by  the  Indians 
ManatauHn,  which  signifies  the  abode  of  spirits. ,  At  the 
west  point  of  the  lake  are  the  straits  of  MichiUimackmac^ 
which  unite  with  lake  Michigan ;  and  about  fifty  miles  to 
;he  north-east  of  these  straits  are  those  of  St.  Maiy,  by 
which  lake  Huron  communicates  with  lake  Superior. — 
They  are  about  forty  miles  in  length,  ai^jj  have  falls,  which 
are  not,  howevsr,  perpendicular,  like  those  of  Niagara,  but 
the  waters  of  which  pass  along  a  sloping  bottom,  and  are  on 
that  accoant  named  THB'lfAPiPS.     These  are  about  three 
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In  the  sotttbern  part  of  the  American  contioeat,  lake 
Mayacaybo  if  the  only  one  deserving  a  particular  notice. 
It  commonicates  with  the  gulf  of  Venezuela,  by  a  strait, 
Ml  the  western  coast  of  which  the  city  of  Mayacaybo  is 
situated.  This  lake  is  eighty  leagues  in  circumference,  and 
contributes  equally  to  the  beauty  ai^d  convenience  of  the 
province  of  Venezuela,  with  which  it  is  encompassed. — 
The  gulf  of  this  lake,  which  terminates  in  the  Caribbean 
sea,  extends  about*a  hundred  and  ten  miles  from  south  to 
north. 

ASIATIC  I^KES. 

*   '  LAKS  ASPRALTITSS. 

This  Lake  is  more  usually  known  by  the  name  of  the 
Dead  Sea.  It  lies  in  Palestine,  and  is  about  fifty  miles 
in  length,  and  twelve  or  thirteen  in  breadth.  It  is  sur* 
rounckd  by4ofty  mountmns,  and  receives  tbe  river  Jordan. 
It  covers ^he  ground  on  which  stood  the  cities  of  Sodora 
and  Goiftorrah,  buried^  according  to  Strabo's  report,  by 
an  earthquake,  accompanied  by  frequent  eruptions  of  fire, 
or,  according  to  the  scriptural  expression,  by  a  rain  of 
sulphur.  This  lake  is  rendered  remarkable  by  the  great 
quantity  of  the  bituminous  and  inflammable  substance, 
called  Asphaltos,  floating  on  its  surface.  This  substance, 
kavini^  been  thrown  up  from  the  bottom  in  a  melted  state, 
by  the  agency  of  subterraneous  heat,  and  having  become 
solid  by  the  coldness  of  the  water^  is  collected  on  tbe  mar- 
gin of  the  lake. 

Doctor  Clarke,  in  his  recent  travels,  has  removed  the 
superstitious  prejudices  $*&  long  entertained  relative  to  the 
Dead  Sea,  of  which  he  gives  tbe  following  animated  de- 
scription. 

<^The  Dead  Sea  below,  upon  our.  left,  appeared  so 
near  to  us,  that  we  thought  we  could  ride  thither  in  a  very 
short  space  of  time.  Still  nearer  stood  a  mountain  upon 
its  western  shore,  resembling  in  its  form,  the  cone  of  Vesu- 
vius, and  having  aleo  a  crater  upon  its  top,  which  was  plain- 
ly discernible.  The  distance,  however,  is  much  |reater 
than  it  appears  to  be ;  the  magnitude  of  the  objects  b^ield  in 
this  tine  prospect,  causing  them  to  appear  less  remote  than 
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tmned  to  such  a  pitch,  that  every  portion  of  the  globe  will 

be  ransacked  for  their  gratification."  ^ 

THB   CASPIAN   SEA. 

Tais  large  body  of  water,  improperly  called  a  sea,  as  it 
nekher  ebba  nor  flows,  nor  has  any  visible  conneiion  with 
the  ocean,  is  the  greatest  lake  in  the  eastern  hemisphere. 
It  is  bonnded  on  the  north  by  the  country  of  the  Cahhuc 
Tartars,  on  the  east  by  Bucharia  and  a  part  of  Persia,  on 
the  south  by  another  part  of  Persia,  and  on  the  west  by 
Persia  and  Circassia.  Its  length,  from  north  to  sontti^  is 
abd>ut  four  hundred  miles,  and  its  greatest  breadth,  from 
ea^  to  west,  three  hundred.  Within  the  last  ^hy  years 
the  water  has  risen  so  considerably,  that  it  has  madb  great 
inroads  on  the  Russian  side,  both  to  the  east  and  west  of 
the  Volga,  and  has  rendered  the  adjacent  country  extreme- 
ly marshy. 

AFRICAN  LAKES. 

^  ^  "-^Th*  only  lake  deserving  of  notice  in  this  arid  and  sandy 
.quarter  of  the  globe,  is  that  of  Dambia,  in  Upper  Ethiopia. 
/In  describing  th«  Nile,  h  has  already  been  mentioned  that 
it  is  considered  as  the  source  of  that  interesting  river.  Tiiis 
lake  contains  twenty-one  islands,  several  of  which  are  very 
fertile,  more  particularly  the  largest, called  Tzana,  the  name 
likewise  bestowed  by  the  natives  on  the  lake  itself.  Its 
jS^reaiest  extent,  in  a  north-east  and  south-west  direction,  is 

in    abopt  ninety  mil^,  and  its  breadth  thirty-six. 

EUROPEAN  LAKES. 

These  Lakes,  dthough  much  infefior  in  si7«e  to  several 

of  those  above  described,  merit  a  brief  description  on  ac> 

cotmt  of  the  phenomena  they  occasionally  present. 

.'  Lake  Laooda,  in  the  western  part  of  the  Russian 

empire,  lies  between  the  gulf  of  Finland  and  lake  Ooegn, 

and  ist)Be  hundred  and  fifty  miles  in  length,  and  ninety  in 

'  MS  the  largest  lake  in  Biirope ;  but  is  so  full  ot 

-.    ijut-       '       which  are  constantly  moved  from  place  to  place. 

"  by  iU  U       nnt  storms  to  which  it  is  subject,  that  very  dan- 

JMBpihri  ^  ?s  are  formed  along  its  course.     This  led  Petrr 

SSl  ^*  t*^  cause  a  canal,  nearly  seventy  English  miles  in 

{aUgih^  ievf'ntyfeet  in  breadth,  and  about  eleven  feet  ii 
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from  the  foiiner  of  these  places  to  Coostanee  being  called 
the  Upper  Lake,  and  that  from  Coostauiqa^to  Ul  the 
Lower  Lake. 

The  Lake  of  Geneva  resembles  the  sea^  bo«h  ia  the 
colour  of  hk  n^ter,  the  stonm  which  are  raised  on  it,  and 
the  ravaees  it  makes  on  its  banks.  It  receives  diffarent 
iMUHes  from  the  coasts  it  washes^  and  has  io  sommer  some- 
thing like  the  flowing  and  ebbing  of  the  tide,  occaaioned 
by  the  melting  of  ^  snows,  which  fall  more  copicnidy  in- 
to H  at  noon  than  at  other  times  of  the  day.  It  it  ia  shap- 
ed like  a  half  moon^  its  convex  side  lookri^  towards  Swit- 
zerland ;  having  on  that  side  a  length  of  forty-eight  miles, 
while  towards  Savoy  its  length  does  not  exceed  thirty-six. 
It  is  of  soch  a  depth  as  to  be  navigable  for  larger  vessels 
than  are  commonly  seen  in  rivers*  Near  ViUeneuve,  the 
Rhone  discharges  itself  into  it  with  such  rapidity,  that  for 
the  distance  of  half  a  league,  the  river  water,  which  is  very 
foul,  continues  unmlx^  ^h  that  df  the  lake,  which  is  par- 
ticularly clear. 

Lago  Maggiore,  in  the  Dochy  of  Milan^  is  a  most  ex- 
traordinary lake,  sixty  miles  in  length,  and  six  in  its  gene- 
ral breadth)  with  a  depth  of  eight  fkthoms  in  the  centre. 
It  is  surrounded  on  every  side  With  hills  covered  with  vine- 
yards ;  and  along  its  banks  are  rows  of  5ne  trees,  and 
walls  arched  with  vine  branches.  This  enchanting  pros- 
pect is  heightened  by  several  large  natural  cascades  fsJfiog 
from  the  mountains.  At  the  part  where  it  widens  into  a 
bay,  appear  the  two  celebrated  islands  named  Isola  Bella, 
and  Isola  Madre,  which  have  been  compared  to  two 
.  pyramids  of  confectionary,  adorned  with  green  festoons 
and  flowers'.  At  one  extremity  of  the  gvden  of  Isola 
Bella,  are  ten  terraces,  the  perpendicular  height  of  which, 
taken  coUectiifely,  is  more  than  two  hundred  feet  above  the 
level  of  the  water  of  the  lake.  These  terraces  decrease 
proportioaabj^.  in  their  circuit  as  they  rise  toward  the  top  of 
the  hill,  where  an  oblong  area,  paved  with  fine  stone,  and 
st|rrounded  with  a  ballustrade,  afl[i[|pl  a  most  delightful 
prospect.  Isola  Madre  has  seven  terraces,  which  are  h%h, 
iMit  sloping,  and  at  a  considerable  distance  from  each  other, 
®"^*>Jch.  account  it  appears  to  be  lower  than  Isola  Bella, 
although  the  terraces  have  been  planned  of  M  equal  height. 
Aiiawre  was,  perhaps,  never  so  successfully  aided  by  the 
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right,  and  the  line  of  cataracts  winds  obliquely  across,  in- 
stead  of  extending,  tn  the  shortest  direction,  from  the  one 
bank  to  the  other.  It  ought  to  be  observed,  that  the  water 
does  not  precipitate  itself  down  the  vast  abyss  in  one  entire 
sheet,  but,  being  separated  by  blands,  forms  three  distinct 
collateral  falls. 

One  of  these  is  called  thb  OREAT,or  Hobsx-shoe  fall, 
from  the  similarity  of  its  form  to  that  of  a  horse-shoe. 
It  is  situated  on  the  north-west  extremity  of  the  river,  and 
is  most  deserving  of  the  attention  of  the  spectator,  as  its 
grandeur  Is  evidently*  superior  to  that  of  the  adjaCipt 
cataracts,  although  its  height  may  be  considerably  less.  As 
the  extent  of  this  fall  can  be* ascertained  by  the  eye  only,  it 
is  impossible  precisely  to  describe  its  limits ;  t>ut  its  circum- 
i'erenct  is  generally  computed  at  one  thousand  eight  hun* 
dred  feety  somewhat  more  than  one  third  of  a  mile.  Be-> 
yond  the  intervening  island,  the  width  ol  which  may  be 
equal  to  one  thousand  and  fifty  fe?t,  is  thb  second  fall, 
about  fifteen  feet  wide ;  and  at  the  distance  of  ninety  feet, 
occupied  by  the  second  island,  is  situated  Fort  Scloper  fall, 
so  called  from  its  proximity  to  that  fort.  The  dimensions 
of  this  cataract  may  be  reckoned  equal  to  those  of  the  large 
island ;  so  that  the  entire  extent  of  the  precipice,  inclu* 
ding  the  intermediate  islands,  is  four  thousand  and  five  feet ; 
a  computation  which  certainly  does  not  exceed  the  troth. 
The  quantity  of  water  precipitated  from  the  falls  is  prodi- 
gious ;  and  agreeably  to  a  late  estitnate,  amounts  to  six 
hundred  and  eeveniy  thousand^  two  hundred  and  fifty 
tons  per  minute. 

From  the  eminence  entitled  "the  Table  Rock,"  the 
spectator  has  a  fine  prospect  of  the  terrific  Rapids,  above 
the  falls,  and  of  the  surrounding  shores,  embellished  with 
lofty  woods.  He  there  sees  to  advantage  the  adjacent 
iloR^E-sliOE  fall,  and  the  dread  abyss,  into  wliich  he  may 
look  perpendicularly  from  the  edge  of  the  rock^  if  his 
courage  be  equal  to  his  curiosity.  The  immensity  of  the 
various  objects  which  here  present  themselves  to  the  view, 
infaUibly  overwhelms  a  stranger  with  astonishment,  and 
several  minutes  must  elapse  before  he  can  possibly  collect 
himself  sufficiently  to  form  any  justt:unception  of  ihe  a^  fuL 
and  magnificent  scene  before  him,  which  requires,  that  all 
us  component  p^its  should  be  separately  examined,  and 
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THB   TUCCOA  FALL. 

This  fall,  in  Franklin  Connty,  Georgia,  is  as  yet  scarce- 
ly  known  to  the  best  informed  of  onr  geographers,  and  is 
notwithstanding  one  of  the  roost  beaatSul  that  can  be  coti- 
ceived.  It  is  much  higher  than  the  great  fall  of  Niagara'; 
and  the  water  is  charmingly  propelled  over  a  perpendicu- 
lar rock.  When  the  stream  is  full,  it  passes  down  the 
steep  in  one  expansive  sheet  magnificeni  to  bc^ld. 

FALLS   OP   THE    MISSOUAI. 

The  most  prominent  features  of  this  great  American  riv- 
er which  is  fed  by  so  nuny  streams,  having  their  sources  in 
a  great  variety  of  soils  and  climates,  are  its  wonderful  falls^ 
rapids,  and  cascades,  the  following  connected  view  of  which 
is  abstracted  from  the  very  accurate  draught  and  survey 
made  by  Captain  Clarke. 

This  river  is  nine  hundred  feet  wide  at  the  point  where 
it  receives  tfie  waters  of  Medicine  river,  which  is  four  hun- 
dred and  one  feet  in  width.  The  united  current  contiuoes 
five  thousand  four  hundred  and  twelve  feet,  somewhat  more 
than  a  mile,  to  a  small  rapid  on  the  north  side,  from  which 
it  gradually  widens  to  four  thousand  two  hundred  feet,  and 
at  the  distance  of  nine  thousand  and  forty-two  feet  (nearly 
a  mile  and  three-fourths)  reaches  the  head  of  the  Rapids, 
narrowing  as  it  approaches  them.  Here  the  hilb  on  the 
north,  which  had  withdrawn  from  the  bank,  closely  border 
the  river,  which,  for  the  space  of  a  rotje,  makes  its  way 
over  the  rockj  with  a  descent  of  thirty  feet:  in  this  course 
the  current  is  contracted  to  sixteen  hundred  and  forty  feet, 
and,  after  throwirtg  itself  over  a  small  pitch  of  five  feet,  forms 
a  beautiful  cascade  of  twenty-six  feet  five  inches ;  this  does 
not,  however,,  fall  immediately  perpendicular,  being  stop- 
ped by  a  part  of  the  rock,  which  projects  at  about  one-third 
of  the  distauce.  After  descending  tnis  fall,  and  passing  the 
Cotton-wood  island,  on  which  the  eagle  has  fixed  its  nest, 
the  river  goes  on  for  eight  thousand  seven  hundred  and 
seventy-eight  feet  (more  than  a  niille  and  a  half)  over  rapids 
and  little  falls,  the  estimated  descent  of  which  is  thirteen  feet 
SIX  inches,  till  it  is  joined  by  a  large  fountain  boiling  up 
underneath  the  rocks  near  the  edge  of  the  river,   into 
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which  It  Hedls  with  a  cascade  of  eight  feet.  It  is  of  the 
most  perfect  clearness,  and  rather  of  a  bluish  cast ;  and 
even  after  falling  into  the  Missouri  it  preserves  its  colour 
for  half  a  mile.  From  thb  fountain  the  river  descends 
with  increased  rapidity  for  the  distance  of  three  thousand 
live  hundred  and  thirty-one  feet,  during  which  the  estima- 
ted, descent  is  five  feet :  from  this,  for  a  distance  of  two 
thousand  two  hundred  and  twenty-seven  feet,  the  river 
descends  fourteen  feet  seven  ipches,  including  a  perpendi- 
cular faU  of  six  feet  seven  inches.  The  river  hasnow  be- 
come pressed  into  a  space  of  one  thousand  four  hundred 
and  nineteen  feet,  and  here  forms  a  ^snd  cataract,  by 
fallii^  over  a  plain  rock,  the  whole  distance  across  the 
river  to  the  depth  of  forty-seven  feet  eight  inches :  after 
recovering  itself,  the  Missouri  then  proceeds  with  an  esti- 
mated descent  of  three  feet,  till  at  the  distance  of  sixteen 
Iiundred  and  eighty-three  feet  it  again  is  precipitated  down 
the  crooked  fsdls  of  nineteen  feet  perpendicular ;  below 
this  at  the  mouth  of  a  deep  ravine,  is  a  fall  of  five  feet, 
after  which,  for  the  distance  of  sixteen  thousand  and  five 
ieet  (upwards  of  three  miles)  the  descent  ii|  much  more 
gradual,  not  beins  more  than  ten  feet,  and  then  succeeds  a 
handsome  level  plain  for  the  space  of  two  thousand  nine 
hundred  and  thirty-seven  feet  (more  than  half  a  mile,)  with 
a  computed  descent  of  three  feet,  making  a  bend  towards 
the  nctrth.  Thence  it  descends,  during  seven  thousand 
uine  hundred  and  twenty  feet,  about  eighteen  feet  and  a 
half,  when  it  makes  a  perpendicular  fall  of  two  feet,  which 
is  fourteen  hundred  and  eighty-five  feet  beyond  the  great 
cataract,  In  approaching  which  it  descends  thirteen  feet, 
within  a  distance  of  about  six  hundred  feer,  and  gathering 
strength  from  its  confined  channel,  whi<;li  is  only  eight 
hundred  and  forty  feet  wide,  rushes  over  the  fall  to  the 
depth  of  eighty-seven  feet  and  three  quarters  of  an  inch. 
After  raging  among  tlie  rocks,  and  losing  Itself  in  foam,  it 
is  compressed  immediately  into  a  bed  of  two  hundred  and 
seventy-nine  feet  in  width ;  it  continues  for  dye  thousand 
six  hundred  and  ten  feet  to  the  entrance  of  a  run  or  deep 
ravine,  where  there  is  a  fall  of  three  feet,  which,  joined 
to  the  decline  of  the  river  during  that  course,  makes  the 
descent  six  feet.  As  it  goes  on,  the  descent  within  the 
next  three  thousand  nine  hundred  and  sixty  feet  is  only  four 
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feei}  from  this^  passing  a  rim  or  deep  ravine,  the  descent 
for  one  thousand  six  hundred  feet  is  thirteen  feet;  witbiir 
three  thousand  nine  hundred  and  sixty  ieet,  is  a  second 
descent  of  el^teen  feet ;  thence  two  thousand  six  hundred 
and  forty  feet  fbrther^  is  a  descent  of  six  feet;  after  which, 
to  (he  mouth  of  Portage  creek,  a  distance  of  (bur  thousand 
SIX  hundred  and  twenty  feet,  the  descent  is  ten  feet« — 
From  this  survey  and  estimate  it  results  that  tlie  rrver 
experiences  a  descent  of  three  hundred  and  fifty-two  feet 
in  the  course  of  two  or  three  quarter  miles,  from  the  con»- 
mencement  of  the  rapids,  to  the  mouth  of  Portage  creek, 
exclusive  of  almost  impassable  rapids  which  extend  for  a 
mile  bebw  its  eotrancei 

WATCR-FA^L   OF  SOUTH  AFRXeA. 

TfUB  great  chain  of  mountains  which  runs  from  north  to 
south  through,  the  colony  of  the  cape  of  Good  Hope,  di- 
vides into  two  branches,  one  of  which  stretches  south-east, 
and  the  other  due  south.  At  the  extremity  of  the  latter 
branch  is  '^the  water-fall  mountain,"  in  one  of  the  clefts 
of  which  a  large  stream  of  water  falls  from  the  high  rock 
above,  and  presents,  in  the  winter  season,  when  swollen 
by  the  rains,  a  glorious  spectacle.  To  view  this  fall  to 
advantage,  tbe^  traveller  has  to  climb  to  a  considerable 
height  over  tlie  steep  and  broken  rocks  which  form  one 
side  of  the  mouiUain,  and,  on  reaching  the  top^  see»  it  on 
the  other  side.  Its  height  is  estimated  at  between  eighty 
and  ninety  feet,  and  its  breadth  at  between  thirty  and 
forty.  Adequate  terms  cannot  be  found  to  describe  the 
sublimity  of  this  scene,  after  abundant  rains,  when  it  is  in 
its  full  beauty.  In  the  vale  beneath,  the  water  is  collected 
in  a  vast  and  deep  basin,  excavated  in  the  stone ;  and  by 
the  side  of  the  stream  is  a  grotto,  whiph  runs  within  the 
rock  to  the  depth  of  between  thirty  and  forty  ftet.  The 
arched  entrance  to  this  grotto  is  close  to  the  faHing  water, 
when  the  stream  is  full.  The  rocks  about  it  are  thickly 
grown  over  with  shrubs,  which  are  then  sprinkled  by  the 
spray.  The  European  travellers  who  proceed  from  Cape 
Town  to  the  interior  of  south  Africa,  seldom  fail  to  make  a 
pi'grijnage  to  this  enchanting  spot. 
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This  celebrated  river,  through  its  long  and  fertile  range 
of  about  two  thousand  British  miles,  in  winding  through 
abrupt  and  precipitous  countries,  exhibits  very  considerable 
cataracts,  ten  or  twelve  of  which,  having  a  descent  of 
more  than  twenty  feet,  occur,  before  it  reaches  the  level 
of  Egypt.  Tlie  one  which,  by  way  of  eminence,  is 
called  the  Cataract  op  the  Nile,  was  vished  by  Mr. 
Bruce,  from  whose  relation  the  followiug  particulars  are 
extracted. 

At  the  distance  of  half  a  mile  beneath  the  cataract, 
the  river  is  confined  between  two  rocks,  over  which  a 
strong  bridge  of  a  single  arch  has  been  thrown,  and  runs 
into  a  deep  trough,  with  great  roaring,  and  an  impetuous 
velocity.  On  ascending,  the  cataract  presents  itself  amid 
groves  of  beautiful  trees,  and  exhibits  a  most  magnificent 
and  stupendous  sight,  such  as,  Mr.  Bruce  observes,  ages, 
added  to  the  greatest  length  of  human  life,  could  notefl'ace 
or  eradicate  from  his  memory.  It  struck  him  with  a  kind 
of  stupor,  and  total  oblivion  o(  where  he  was^  as  well  as 
of  every  sublunary  concern.  At  tlie  time  of  his  visit, 
the  river  had  been  considerably  increased  by  rains,  and 
tell  in  one  sheet  of  water,  above  half  an  English  mile  in 
breadth,  and  to  the  depth  of  at  least  forty  feet,  with  a 
force  and  noise  which  were  truly  terrific,  and  which,  for  a 
time,  stunned  him,  and  made  him  giddy.  A  thick  fume, 
or  haze,  covered  the  fail  in  every  part,  and  huug  over 
the  course  of  the  stream  both  above  and  below,  marking 
its  track,  although  the  waters  were  not  seen.  The  river, 
although  much  swollen,  preserved  its  natural  clearness, 
and  fell,  partly  into  a  deep  poo),  or  basin,  in  the  solid 
rock,  and  partly  in  twenty  diflereat  eddies  to  the  very 
foot  of  the  precipice.  In  falling,  a  portion  of  the  stream 
:ippeared  to  run  back  with  great  fury  on  the  rock,  as  well  ^ 
as  forward  in  the  line  of  its  course,  raising  waves,  or  violent 
ebullitions,  which  chafed  against  each  other. 

cataract  of  THIP  MENDER. 

TiiE  cataract  which  constitutes  the  source  of  thrs  river, 
the  Scamander  of  the  ancients,  is  thus  beautifully  described 
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by  Doctor  Clarke.  *^  Oar  ascent,  as  we  drew  near  to  the 
source  of  the  river,  became  steep  and  rocky.  Lofty  sum- 
mits towered  above  us,  in  the  greatest  style  of  Alpine  gran- 
deur; the  torrent,  in  its  rugged  bed  below,  all  the  while 
foaming  on  our  left.  Presently  we  entered  one  of  the  sub« 
limest  natural  amphitheatres  the  eye  ever  beheld;  and 
here  the  guides  desired  us  to  alight.  The  noise  of  waters 
silenced  every  other  sound.  Huge  craggy  rocks  rose  per- 
pendicularly, to  an  immense  height ;  whose  sides  and  fis- 
sures, to  the  very  clouds,  concealing  their  tops,  were  cover* 
ed  with  pines.  These  grew  in  every  possible  direcdou, 
among  a  variety  of  evergreen  shrubs ;  and  enormous  plane* 
trees  waved  their  vast  branches  above  the  torrent.  As  we 
approached  its  deep  gulf,  we  beheld  several  cascades,  all  o£ 
foam,  pouring  impetuously  from  chasms  in  the  naked  face 
of  a  perpendicular  rock.  It  is  said  the  same  magnificent 
cataract  continues  all  seasons  of  the  year,  wholly  unaflect- 
ed  by  the  casualties  of  tain  or  mehing  snow.  Ha^ng 
reached  the  chasms  whence  the  torrent  issues,  we  found,  in 
their  front,  a  beautiful  natural  basin,  six  or  eight  feet  in 
depth,  serving  as  a  reservoir  for  the  water  during  the  first 
moments  of  its  embsion.  It  was  so  clear  that  the  minutest 
object  might  be  discerned  at  the  bottom.  The  copious 
overfiowiog  of  this  reservoir  causes  the  appearance,  to  a 
spectator  below,  of  diflerent  cascades,  falling  to  the  deptli 
of  about  forty  feet ,  but  there  is  only  one  source.  Behind 
are  the  chasms  wl^^nce  the  water  issues.  We  entered  one 
of  these,  and  passed  into  a  cavern.  Here  the  water  ap- 
peared, rushing  with  great  force,  beneath  the  rock,  towards 
the  basin  on  the  ouuide.  The  whole  of  the  rock  about  the 
source  was  covered  with  tnoss ;  close  to  the  basin  grew  ha- 
zel and  plane  trees ;  above  were  oaks  and  pines ;  and  all 
beyond  a  naked  and  fearful  precipice.'^* 

Hie  bold  and  precipitous  country  of  tlie  Alps  offers  a 
variety  of  water  falls  and  perpendicular  torrents  which  are 
well  deserving  of  notice ;  more  particularly  those  in  the 
vicinity  of  Mount  Rosa,  a  part  of  the  northern  boundary 
of  Piedmont.  The  river  Oreo,  fed  by  numerous  streams 
from  Monot  St.  Gothard,  Mount  Cents,  and  several 
branches  of  the  Appenines,  forms,  at  Cerosoli  a  vertical 
^i^ade  estifsated  at  four  hundred  fathoms,  or  two  thou- 
*~^  4o«r  hundred  feet ;  while  the  tocrent  BvttOMis  Ae- 
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scendiiig  from  another  part  of  Moaat  Bosa,  ejdiibits  a 
I'all  of  more  than  two  hundred  fathoms,  rolling  down 
pebbles  of  quartZi  veined  with  the  gold  which  is  occasignr 
Hily  traced  hi  the  mountains  of  Ch^and.  The  Cascata 
DEL  Makmouc,  or  Mabblb  Cascadb,  so  denominated  from 
the  mountain  down  which  the  Velcino  falls  beii^  almost 
wholly  of  marble,  lies  about  three  miles  from  Terni.  In 
proceeding  towards  it,  the  traveller  is  struck  with  terror 
on  viewing  the  precipices,  which  are  of  a  romantic  height ; 
but  is  sufficiently  rewarded,  when,  on  reaching  the  summit 
of  the  mountain,  he  regards  the  stupendous  cataract,  formed 
by  the  river  as  it  rushes  from  the  mountain.  Having 
reached  the  declivity  of  its  channel,  the  waters  descend 
with  a  rapid  course  for  a  short  space,  and  theo  ^1  from 
a  perpendicular  height  of  three  hundred  feet,  breaking 
against  lateral  rocks,  which  cause  vapours  to  ascend  much 
higher  than  the  summit  of  the  cataract,  by  which  the 
neighbouring  valley  receives  a  perpetual  fall  of  rain.  Af- 
ter this  descent,  the  waters  rush  into  the  cavities  of  the 
rocks,  and  then  bursting  through  several  openings,  at  length 
reach  the  bed  of  the  river. 

The  GRANn  cascade  of  thb  Anio,  near  Tivola,  flows 
down  the  edge  of  a  steep  rock  ;  and  at  its  foot,  the  water, 
in  a  succession  of  ages,  has  hollowed  grottoes  of  various 
shapes  and  sizes,  so  beautifully  picturesque  as  to  baffle  all 
description.  Of  these,  the  grotto  of  Neptune  is  the  most 
celebrated.  Near  to  it  are  tLree  smaller  cascades,  which 
rush  murmuring  through  the  ruins  of  the  villa  Mec^enas, 
down  the  woody  steep  which  forms  the  opposite  bank  of 
the  river,  and  present  the  painter  with  one  of  the  most  pic- 
turesque views  imagiaable,  the  foreground  varying  beauti* 
fully  at  every  step  he  takes. 

Id  Savot,  the  Arvo  flows  many  miles  between  high, 
craggy,  and  inaccessible  rocks,  which  appear  to  have  been 
purposely  cleft  to  give  its  waters  a  free  passage.  The 
surprising  echoes  and  continual  sounds  occasioned  by  its 
streams,  the  trampling  of  the  horses  and  mules,  the  hal- 
looing of  passengers,  &c. — are,  in  these  places,  reverbera- 
ted three,  four,  and  even  in  some  parts  six  or  seven  titnesy 
with  a  noise  so  deep  and  wild,  as  to  strike  with  terror  the 
traveller  who  is  unaccustomed  to  them ;  and  the  firing  of 
a  gun  or  pistol,  is  there  more  terrible  than  the  loudest  claps 
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of  thunder.  A  steep  precipice,  with  monstrous  impending 
rocks,  which  seem  ready  to  fall,  joined  to  the  roaring  of 
the  river,  add  largely  to  the  general  sublhnity.  The  cat- 
aracts of  this  river  are  more  or  less  lood  and  terrible,  in 
proportion  as  the  waters  are  more  or  less  swollen  by  the 
melting  snows,  with  which  the  tops  of  the  mountains  are 
covered.  One  in  particular,  called  the  Nun  of  Arpena, 
falls  from  a  prodigiously  high  rock  with  great  noise  and 
violence :  its  descent  is  said  to  exceed  eleven  hundred  feet. 
In  Dalmatia,  the  river  Cettina  forms  a  magnificent 
cascade,  called  by  the  inhabitants  Velica  Gitbavisa,  to 
distinguish  it  from  a  less  fall  a  little  below.  The  waters 
precipitate  themselves  from  a  height  of  above  one  hundred 
and  Miy  feet,  forming  a  deep  majestic  sound,  which  is  by 
the  echo  resounding  between  the  steep  and  naked  marble 
banks.  Many  broken  fragments  of  rocks,  which  impede 
the  course  of  the  river  after  its  fall,  break  tlie  waves,  and 
render  them  still  more  lofty  and  sonorous.  By  the  violence 
of  the  repercussion,  their  froth  flies  olTin  small  white  par- 
ticles, und  is  raised  in  successive  clouds,  nrhich  are  scat- 
tered, by  the  agitation  of  the  air,  over  the  valley-  When 
these  clouds  ascend  directly  upward,  the  inhabitants  ex- 
pect the  noxious  south-east  wind  called  the  sirocco. 

The  fall  of  the  Staub-Bach,  in  the  valley  of  Lauterbran^ 
nen,  is  estimated  at  nine  hundred  feet  of  perpendicular 
height ;  and  about  a  league  from  ScafThausen,  at  the  vil- 
lage of  Lauffen,  in  Switzerland,  is  a  tremendous  cataract 
of  the  Rhine,  where  that  river  precipitates  itself  from  a 
rock  said  to  be  seventy  feet  in  height,  and  not  less  than 
four  hundred  and  fifty  feet  in  breadth. 

In  Sweden,  near  Gottenburgh,  the  river  Gotha  rushes 
down  from  a  prodigiously  high  precipice  into  a  deep  pit, 
with  a  dreadful  noise,  and  with  such  amazing  force,  that 
Uie  trees  designed  for  the  masts  of  ships,  which  are  floated 
down  the  river,  are  usually  turned  upside  down  in  their  fall, 
and  shattered  in  pieces.  They  frequently  sink  so  far  un- 
der water,  as  to  disappear  for  a  quarter  of  ao  hour,  half  an 
hour,  and  sometimes  for  three  quarters  of  an  hour.  The 
pit  into  which  the  torrent  precipitates  them,  is  of  a  depth 
iiot  to  be  ascertained,  having  been  sounded  with  a  line  of 
several  hundred  ftithoms,  without  the  bottom  being  found. 

Digitized  by  Google 


FALL  OP  THE  TEES.  391 

In  addhioQ  to  the  stupendous  North  American  cataracts 
already  described,  may  be  noticed  the  one  formed  by  the 
river  Passaick,  which  discharges  hself  into  the  sea  at  the 
northern  eitremity  of  the  State  of  New  Jersey.     About 
twenty  miles  from  the  mouth  of  thb  river,  where  it  has  a 
breadth  of  about  a  hundred  and  twenty  feet,  and  runs  with 
a  very  swtft  curient,  it  reaches  a  deep  chasm,  or  cleft, 
which  crosses  its  channel,  and  falls  about  seventy  feet  per- 
nendicular  in  one  e»tir«  Sheet.     One  end  of  the  cliff  is  clo- 
sed up,  and  the  water  rushes  out  of  the  other  with  incred- 
ible  rapidity,  in  an  acute  angle  to  its  former  dwection,  and 
is  received  into  a  large  basin.    It  thence  takes  a  winding 
course  through  the  rocks,  and  spreads  ^ain  into  a  very 
considerable  channel.    The  deft  is  from  four  to  twelve 
feet  in  breadth,  and  is  supposed  to  have  been  produced  by 
an  eaithquake.    When  this  cataract  was  visited  by  a  late 
British  traveller,  the  spray  formed  two  beautiful  rainbows^ 
primary  and  secondary,  which  gready  assisted  in  produ^ 
cine  as  fine  a  scene  as  the  imagination  can  conceive.    It 
was  heightened  by  another  fall,  though  of  less  magnificence, 
about  ninety  feet  above.    The  falU  of  St.  Amhonv,  on  the 
river  Mississippi,  descend  from  a  perpendicular  }^^}^lf 
thirty  feet,  and  are  nearly  eight  hundred  feet  in  width, 
while  the  shore  on  each  side  is  a  level  flat,  without  any 
intervening  rock  or  precipice. 

In  England,  among  the  cataracts  which  merit  a  b^c^ 
mention,  may  be  cited  the  one  in  Devonshire,  new  the  spot 
where  the  Tamer  receives  the  small  river  Lid.  The  water 
there  falls  above  a  hundrejUce^ :  it  proceeds  from  a  mill 
at  some  distance,  and  afterScourse  on  a  descent  of  nearly 
one  hundred  feet  from  the  level  of  the  mill,  reaches  the 
brink  of  the  precipice,  whence  it  falls  in  a  most  »>f a"tiful 
and  picturesque  manner,  and,  strdting  on  a  part  of  the  cliff, 
rushes  from  it  in  a  wider  cataract  to  the  bottom,  where 
falling  again  with  great  violence,  it  makes  a  deep  and  loam- 
ing  Usifin  the  ground.  This  fine  sheet  of  w-atcr  cause 
the  surrounding  air  at  the  bottom  to  be  so  »°'Pr^g°»}^^ 
with  aqueous  particles,  that  those  who  approach  it  find 
themselves  in  a  mist.-In  Cumberiand  there  are  several 
cataracts ;  but  these  are  exceeded  in  b«iuty  by  a  remark- 
able  fall  of  the  Tees,  on  the  western  side^f  the  county  ot 
Dwhara,  over  which  is  a  bridge  suspended  by  cnains,  sel^ 
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dom  passed  unless  by  the  adveatoroHs  iiuiien.<— Aigarth 

force,  in  Yorkahirey  is  likewise  «  very  iDterestiag  M. 

In  SooriiANDy  the  Fall  op  Fybks,  near  Locb-Ness,  u 
a  vast  cataract,  in  a  darksome  gles  of  a  stupeadous  depth. 
The  water  rashes  beneath,  through  a  narrow  gap  between 
two  rocks,  and  thence  pracipilaiing  itself  oMire  than  forty 
leet  lower  islo  the  bottom  of  the  chtfsm,  the  fomn,  like  a 
great  cloud  of  smoke^  rises  and  fills  the  air. .  The  «des  of 
this  glen  are  stupendous  precipices,  blended  with  trees 
overhanging  the  water,  thiwugh  which,  after  a  short  space, 
the  waters  discharge  themselves  into  the  lake.  About  half 
a  mile  to  the  south  of  this  fall,  is  another  which  passes 
through  a  narrow  chasm^  whose  sides  it  has  undermined 
for  a  considerable  distance.  Over  the  gap  istt  tme  Alpine 
bric%e,  iormed  of  the  trunks  «f  trees  covered  with  sods, 
from  the  middle  of  which  is  an  awful  view  of  the  water 
roaring  beneath.  In  Perthshire,  the  river  Keith  presents 
a  very  considemble  cataract^  the  noise  produced  by  which 
is  so  ^(otent  as  to  stun  those  who  approach  it^— The  west- 
era  coast  of  Roas-shiie  is,  however,  peculiarly  dtsdogaisfa- 
ed  by  these  natural  wonders,  among  which  may  be  cited 
the  grand  cataractof  the  river  Kirk^,  and  the  cascade  of 
damma,  which  latter  beii^  situat^  amid  the  constant 
obscurity  of  woody  hills,  is  truly  sublime* 

In  Ireland,  the  noble  river  Shannon  has  a  (wodigioiis 
cataract,  which,  at  about  fifty  miles  from  its  mouth,  pre- 
vents it  from  being  longer  navigaUe  for  veisels  of  a  large 
burthen. 


SPRINGS  AND  WfcLLS. 

SAINT  WINIFRKd'S  WELL. 
[See  Plattf  JVo.  47.J 
HoLTWKLL,  in  Flintshire,  is  famous  for  St.  Wimifrkd's 
Well,  one  of  the  finest  springs  in  the  world.  On  account 
of  the  sanctity  in  which  it  was  holden,  it  gave  name  to  the 
iomii.  This  well  pours  out,  each  minute^  twenUfO»^  ^f^ 
ofumter,  which,  running  to  the  middle  of  the  town,  dowa 
the  sidtt  of  a  hill,  is  made  use  of  by  every  house  as  it  passes, 
alter  which  it  iwmi»  several  mills,  and  is  employedin  various 
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manafactures,  wliicli  greatly  inensase  the  population  of  the 
placeyWid  its  neighbourhood.  Over  the  spring,  where  a 
handsome  bath  has  been  erected,  is  a  neat  ehapel,  supported 
by  pillars,  and  on  the  windows  are  painted  the  chief  events 
of  St.  Winifred'9,.or,asit  wasanciently  written  Wenefrede'a 
life.  About  the  well  grows  nioss,  which  the  ignorant  and 
superstitous  devotees  most  stupidly  imagine  to  be  St. 
Winifred's  hair.  This  saint  is  reported  to  have  been  a 
virgin  Martyr,  who  lived  in  the  seventh  century,  and,  as  the 
legend  jsays,  was  ravished  and  beheaded  in  this  place  by  a 
pagan  tyrant ;  the  spring  having  roiraculonsly  risen  from 
her  blood.  Hence  this  bath  was  mooh  frequented  by  Po- 
pish pilgrims,  out  of  devotion,  as  well  as  by  those  who  came 
to  bathe  in  it  ibr  medicinal  purposes.  Mr.  Pennant  says,' 
^'  the  custom  of  visiting  this  well  in  pilgrimage,  and  offering 
up  devotions  there,  is  not  yet  entirely  laid  aside :  in  the 
summer  a  few  are  to  be  seen  in  the  water,  in  deep  devo^ 
lion,  up  to  their  chins  for  hours,  sending  op  their  prayers, 
or  performing  a  number  of  evc^otions  round  the  polygonal 
well.'' 

It  might  have  been  supposed  that  the  present  enlighten- 
ed age  would  have  been  secure  against  a  repetition  of  impos- 
tures of  this  kind ;  but  Doctor  Milner,  a  Catholic  Bishop, 
of  Woolverhampton,  has  taken  much  pains  to  persuadethe 
world  that  an  ignorant  proselyte,  of  the  name  of  Winefrid 
White  was  there  cured  of  various  chronic  diseases  so  late  as 
the  year  1 804,  by  a  miracle.  Sir  Richard  Phillips,  having, 
in  the  Monthly  Magazine,  referred  this  pretended  miracle 
to  the  known  effect  of  strong  faith  on  ignorant  minds,  in 
any  proposed  means  of  cure,  has  been  jittacked  by  the 
catholic  clergy  for  his  incredulity;  but  in  number  302 
of  the  Monthly  Magazine,  he  replies  in  the  following 
words. 

"  We  have  no  doubt  whatever  that  Winefrid  White  was 
cured  by  her  journey  to  Holywell,  and  by  bathing  in  the 
wonderful  natural  spring  at  that  place ;  but  we  are  not 
credulous  enough  to  believe  that  her  cure  was  effected  by 
any  antagonist  properties  of  the  water  to  the  cause  of  her 
disease — nor  impious  enough  so  to  sfKHt  with  eternal 
OMNiPOTENCB  as  to  assert  thata  capricious  suspension  of  the 
laws  of  Nature  took  place  for  tliis  purpose.  On  the  con- 
trary, we  bdieve  that  the  poor  woman  was  cured  by  cause?; 
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served,  tbat.  th^  wMfi  of;  tlie  county  aboul  Wigao  lor  tbe 
coit4iwi% Wseyemk a|i|«ii»  hi  imdeditid  with.  g«mlL  This 
plieoonnenoii  m^  tiwrefors  b^  xefeivedrto  the  same  ca^se 
wbicbP<:<^<HM^  tb«dre«idfuli»pliwipn  of  felling  GdKecy  ; 
bMi  JQ  tbei.pres«Btcas(9>  thkdeMnictlYe.gasy  iosteftdof  be- 
iog  p^Qt  i:ip.ia  the,bo««b  of.  tb^  cMdby  iMCCompMiies.the 
wateua  it«  iMMii^^.tbe  sorfnce^ 

WOSKLBTSPJUm. 

This  cdebrated  boiling  spring,  or  well,  at  Broseley,  ia 
Sbropsbire^  was  discoyered  in  the  moptb  of  June^  I  Til- 
It  was  first  announced  by  a  terrible  noise  in  tbe  night, 
th^re  having  been  a  remarkable  thander-stp^m.  Several 
persons  who  resided  in  the  vicinity  haying  been  awaken^ 
in  their  beds  by  this  loud  and  rumbling  noise^  arose,  and 
proceeding  to  a  bog  under  a  small  hill,  about  two  hundred 
yards  from  the  river  Severn^  perceived  a  surprising  com- 
motion and  shaking  of  tbe  earth,  and  a  little  bbilinff  up  of 
Water  through  the  gras^.  They  took  a  spade,  and  di^ag 
up  a  portion  of  the  earthy  the  water  immediately  flew  up 
to  a  great  height,  and  wa9  set  on  fire  by  a  candle  whidi 
was  presented  to  it.  To  prevent  the  spring  from  being 
destroyed,  an  iron  cistern  has  been  placed  over  it,  provided 
with  a  cover,  and  a  hole  in  .the  centre,  through  which  tbe 
water  may  be  viewed.  If  a  lighted  candle  or  any  bumin{; 
substance,  be  presented  to  tfa^  aperture,  tbe  water  instantly 
takes  fire,  and  bums  Dke  spirit  of  wine,' continuing  to 
do  so  as  long  as  the  air  is  kept  from  it;  but  on  removing 
the  cover  of  the  cistern,  it  quickly  goes  out.  Tbe  apparen  t 
tolling  and  ascent  of  the  water  of  thisspdng,  are  still  more 
obviously  the  result  of  hydrogen  gas,  or  inflammable  air, 
than  in  the  preceding  instance  of  Wigan  well. 

HOT   SPRINGS   OF   ST.   MICHAEL. 

In  tbe  eastern  part  of  this  island,  or  one  of  the  Azores,  Is  a 
round  deep  valley  surrounded  by  high  mountains,  in  which 
are  mapy  hot  springs }  but  the  most  remarkable  is  that  called 
THc  Caj^deira,  situated  in  the  eastern  part  of  the  vaUe>^  on 
a  small  eminence  by  the  side  of  a  river,  on  which is:a  bAsiB 
abont  Uiirty  i^t  in  diameter,  where  the  water  contlnualh 
•)oUs  with  prodigious  fury.    A  few  yards  distant  ftom  it  is 
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quantities  beneath  the  surface  of  the*earth ;  and  frequently, 
as  has  been  seen  in  the  phenomena  of  volcanoes  and  eartb- 
quakeSy  burst  forth  from  enormous  openings,  wiUi  tremen* 
dous  destruction.  It  often  happens,  however,  tliat  the 
openings  are  small  and  porous,  and  that  the  vapours  as- 
cending  through  them,  are  simply  combined  with  water. 
Hence  that  almost  infinite  variety  in  the  characters  of  these 
springs,  fountmns,  and  lakes,  the  iK'aters  of  which  are 
combined  with  extraneous  substances.  In  some  cases  the 
elastic  gases,  or  vapours,  ascend  from  specific  levity  alone, 
and  are  destitute  of  all  taste  and  odour ;  insomuch  that 
springs  are  found  which  bubble  without  boiling,  or  betray- 
ing  heat  or  ^ny  other  foreign  quality.  In  other  cases  they 
are  strongly  impr^nated  with  heat;  and  are  then  either 
tepid  or  boiling,  according  to  the  proportion  of  extricated 
caloric  they  contain.  Occasionally,  whether  hot  or  cold, 
they  are  blended  with  metallic,  sulphureous,  saline,  anil 
other  substances,  and  hence  assume  the  name  of  mineral 
waters ;  while,  if  the  substance  thus  dissolved  be  combus- 
Vible^  as  naphtha,  bitumen,  or  turpentine,  the  fountain  will 
often  inflame  and  bum  on  the  application  of  tf  lighted 
torch. 

The  water  of  the  noted  boiling  spring  at  Pckoul, 
near  Montpelier,  is  observed  to  heave  and  boil  up  very 
furiously  in  small  bubbles,  which  manifestly  proceed  from 
a  vapour  breaking  out  of  the  earth,  and  rushing  through 
the  water,  so  as  to  throw  it  up  with  noise,  and  in  many 
bubbles;  for  on  digging  in  the  vicinity  of  the  ditch  where 
the  spring  lies,  and  pouring  fresh  water  on  the  dry  spot 
newly  dug,  the  same  boiling  b  immediately  observed. 
A  similar  bubbling  of  the  water  is  likewise  found  near 
Peroul  on  the  sea  shore.  In  several  dry  places  near  the 
spring,  are  small  venti-ducts,  passages,  or  clefts,  whence 
steam  issues  3  yd  at  the  mouths  of  t^ese  passages,  snaali 
light  bodies,  such  as  feathers,  pieces  of  straw,  leaves^  &c. 
being  placed,  are  soon  blown  away.  This  vapour,  on  the 
application  of  a  lighted  candle  or  torch,  does  not  flame  or 
take  fire,  as  is  the  case  with  that  of  the  boiling  spring  at 
Wigan ;  so  that  there  are  two  diflerent  sorts  of  steam,  to 
nccasioQ  these  boilings,  at  the  same  time  that  neither  of 
the  foimtaias  is  medicinal,  or  even  warm. 

Other  boiling  waters,  of  a  very  diflerent  temperature 
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]M)ssess,  like  those  of  the  hot  springs  of  St.  Michael,  a  suf- 
ficient degree  of  heat  to  boil  eggs,  and  to  serve  for  other 
culinary  purposes.  Among  these  may  be  insUnced  those 
of  the  SoLFATARA,  Dear  Naples;  those  on  the  summit  of 
Mount  Zebio,  iu  the  Modenese  tenitory;  and  those  xvhich 
constitute  the  source  of  the  imperial  bath  at  Aix  la  Cha- 
pelle.  In  Japan,  a  hot  spring  is  said  to  burst  forth 
which  constantly  maintsuns  the  boiling  point,  and  the  water 
of  which  retains  its  heat  much  longer  than  common  water. 
It  does  not  flow  regularly,  but  during  an  interval  of  two 
hours  each  day ;  and  the  force  and  violence  of  the  vapours 
are  then  so  great,  that  large  stones  are  ejected,  and  raised 
to  the  height  of  ten  or  twelve  feet^  with  a  noise  like  that  of 
the  explosion  of  a  piece  of  artillery. 

From  the  phenomena  which  have  been  adduced,  It 
appears  that  the  exhalations  constantly  escaping  from  the 
vast  subterraneous  magazines  in  which  they  are  prepared, 
vary  greatly  in  their  qualities  and  effects.  Some  ar-e  cold 
and  dry,  resembling  air  or  wind,  as  those  near  Peroul, 
and  in  t^e  cavities  of  mountains,  especially  those  of  iEolus, 
and  other  hills  of  Italy ;  as  well  as  in  particular  mines. 
Others  are  inflammable,  and  of  a  bituminous  nature, 
though  not  positively  warm,  as  those  of  Wigan  well. — 
Others  are  very  hot,  sulphureous,  and  saline,  more  especial- 
ly  those  of  the  natural  stoves,  sweating  vaults,  grottoes, 
liaths,  aud  volcanoes  near  Naples,  Bai«,  Cuma,  and  Puz- 
/uoli,  as  also  in  some  of  the  subterraneous  works  at  Rome. 
And  others,  again,  are  of  an  arsenical,  or  other  noxious 
quality,  as  those  of  the  Grotta  del  Cane.  Now,  these 
various  streams  meeting  with,  and  running  through  water, 
must  occasion  in  it  a  great  variety  of  phenomena  and 
«fflects. 

It  is  observed  by  Doctor  Thomson,  in  his  history  of  the 
Hoyal  Society,  that  ihe  hot  spring  at  Bath  has  continued 
at  a  temperature  higher  than  that  of  the  air  for  a  period 
of  not  less  than  two  thousand  years,  although  it  is  so  far 
flistant  from  any  volcano,  that,  without  a  very  violent  and 
itnprobable  extension  of  the  agency  of  volcanic  fires,  it 
cannot  be  ascribed  to  them.  There  are  various  decern- 
positions^of  mineral  bodies,  which  generate  considerable 
heat ;  or,  to  speak  more  properly,  water  is  lis^lf  the  de- 
composed substance  generating  heat  by  its  decompositiod- 
36* 
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The  evolution  or  laotic  gas  is  a  juroof  that  the  heat  of  the 
Bjiih  waters  is  owing  to  a  particular  decomposition  which 
takes  place  withia  the  bowels  of  the  earth.  The  greatest 
bent  of  these  waters,  is  1X6^  of  Fahrenheit's  scale;  but 
that  of  the  niueral  waters  of  Carlsbad,  in  Bohemia,  as- 
cends to  X05«, 

REcipaOGA.TiKG  eouNTAiNs,  OK  8PB1N6S,  maj  be  ci- 
ted amoi\g  the  inost  cnrious  phenomena  of  nature.  An 
irr^qlarity  of  flow  is  not  uncommon  in  boiling  springs; 
but  there  aire  othar  springs  which  evince  a  periodic^  in£ix 
and  reiux  almost  as  regular  as  the  tides  of  the  ocean. — 
These  changes,  it  will  be  seen,  frequently  occur  several 
times  in  a  day,  or  even  in  an  hour.  They  are  ascribed  tu 
various  causes,  either  subterraneous,  or  superficial ;  but  in 
general,  springs  and  lakfss  of  tbb  description  have  been  as« 
certsiaed  to  eoosmnnicaie  with  others  beneath,  through 
pores  or  apertures  of  various  diameters,  which  serve  equally 
to  cany  off  the  waters,  and  to  supply  themafresh.  In  such 
cases  the  flux  and  reflux  of  the  upper  head  of  water, 
roust  necessarily,  depend  on  the  state  of  that  beneath ; 
and  the  cauaes  wbicii  alternately  augment  and  fliminish 
the  latter,  must  produce  a  similar  efiect  on  the  former. 

PADEaaoEN  sfBiKG,  in  Westphalia,  disappears  twice  in 
twenty-four  hours,  returning  constantly,  a(ier  a  la|)8e  of 
8ix  hours,  with  a  great  noise,  and  so  forcibly  as  to  drive 
three  mills  at  a  short  distance  from  ks  source.  The  inha* 
bitants  call  it  ike  bokkrbomf  tliat  is,  the  boisterous  spring. 
Lat-well  spring,  near  Torbay,  is  about  six  feet  In  length, 
tive  in  bi-eadtb,  and  nearly  six  inches  deep.  The  flux  and 
reflux,  which  are  very  visible,  are  performed  in  about 
two  minutes;  when  the  spring  remains  at  its  lowest  ebb 
for  the  space  of  about  three  minutes.  In  this  way  it 
e\jb9  and  flows  twenty  times  within  the  hour.  As  soon 
as  the  water  begins  to  rise,  many  bobbles  ascend  from 
the  bottom ;  but  on  its  falling,  the  bubbling  instantly 
<  eases. — -Gioolsswick  sfeino,  in  the  West  Riding  of 
\rorkshire,  lies  ^t  the  foot  of  a  hill  of  limestone  muned 
Oiffgleswick  Scar.  Its  reciprocations  are  irregular,  both 
\vith  respect  to  duration  and  magnitude,  tlia  interval  of 
time  between  any  two  succeeding  flows  being  sometiinea 

^t^^H^*^  ^^   *'  ^^^^  *^"'**  **^>  tnsomach  thai  a  j«at 
tanoard  of  cowpttrfsnn  cannot  be  formed.    The  rise  o- 
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the  water^  in  the  stooe  trough,  or  dstetOi  which  receiver 
it,  dinriiig  the  time  of  the  well's  flomag,  is  eqanlly  uo- 
certaiQ,  voryiDg  from  oue  ioch  to  oine  or  ted  loch^y  ia 
the  course  of  a  few  reciprocationi.  This  Sfiriiigy  like 
the  precediog  ooe,  dischaiges  hubbfes  4>f  air  at  the  time 
of  its  flowing. — Near  the  Lake  of  BouaoKT^  id  Sayoy^ 
is  a  recipnicating  spring  whifsh  rises  and  falls  with  a  gieat 
noise,  but  not  at  stat«d  and  regular  times.  After  Easter, 
its  ebbiags  and  flowings  are  frequently  perceived  six  times 
in  an  hour }  but  in  diy  seasons  not  more  than  once  or  twice. 
1 1  issues  from  a  rock,  and  is  called  la  FmUaine  de  Mervitk, 
the  marvellous  fountain* 


BITUMINOUS  AND  OTHER  LAKES. 

FITCH  LAKB    OF  TBlKinAO. 

Near  point  la  Brats,  Tar  Point,  the  name  assigned 
!o  it  on  account  of  its  characteristic  feature,  in  the  Island 
of  Trinidad,  is  a  Lake  which  at  the  first  view  appears  to 
be  an  expanse  of  still  water,  but  which,  oo  a  nearer  ap- 
proach, is  found  to  be  an  extensive  plain  of  mineral  pitcb, 
with  frequent  crevices  and  chasms  filled  with  water.— 
On  its  being  visited  in  theautamaal  season,  the  singularity 
of  the  scene  was  so  great,  that  it  required  some  time  for 
the  spectators  to  recover  themselves  from  their  suqmse, 
so  as  to  examine  it  minutely.  The  surface  of  the  lake 
was  of  an  ash  colour,  and  not  polbhed  or  smooth,  so  as 
to  he  slippery,  but  of  such  a  consistence  as  to  beitf  any 
weight  It  was  not  adhesive,  although  it  received  in  part 
the  impression  of  the  foot,  and  cmild  be  trodden  without 
any  tremulous  motion,  several  head  of  cattle  browsing  on 
it  in  perfect  security.  In  the  saoMner  seascm,  however,  the 
surface  is  much  more  yielding,  and  in  a  state  approachmg 
to  fluidity,  as  is  evidenced  by  pieces  of  wood  and  other 
substances,  recently  thiown  la,  havmg  been  found  en* 
veloped  in  it.  Even  huge  branches  of  trees,  which  were 
a  foot  above  tba  level,  had,  in  some  wa^^,  beccuae  en- 
veloped in  the  bilaniliKNis  matter*  The  instersttces,  or 
4:htms,  are  very  namenMis^ ramifying  and  joimog  tneveqr 
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direction ;  and  being  filled  with  water  in  tlie  wet  season, 
present  the  only  obstacle  to  walking  over  the  surface. — 
These  cavities  are  in  general  deep  in  proportion  to  Uieir 
width,  and  many  of  tnem  unfathomable :  the  water  they 
contain  is  uncontaminated  by  the  pitch,  and  is  the  abode 
of  a  variety  of  (ishes.  The  arrangement  of  the  chasms  is 
veiy  singular,  the  sides  invariably  shelving  from  the  sur- 
face, so  as  nearly  to  meet  at  the  bottom,  and  then  bulging 
out  towards  each  other  with  a  considerable  degree  of  con- 
vexity. Several  of  them  have  been  known  to  close  up  en- 
tirdv,  without  leavinc  any  mark  or  seam. 

The  pitch  lake  of  Trinidad  contains  many  islets  covered 
with  grass  and  shrubs,  which  are  the  haunts  of  birds  of 
tlie  most  exquisite  plumage.  Its  precise  extent  cannot, 
any  more  than  its  depth,  be  readily  ascertained,  the  line 
between  it  and  the  neighbouring  soil  not  being  well  defined ; 
but  its  main  body  may  be  estimated  at  three  miles  in  cir- 
cumference. It  is  bounded  on  the  north  and  west  sides  by 
the  sea,  on  the  south  by  a  rocky  eminence,  and  on  the  east 
by  the  usual  argillaceous  soil  of  the  country. 

MUD  LAKE   OF  JAVA. 

The  following  details  relative  to  the  volcanic  springs 
of  boiling  mud  in  Java  are  extracted  from  the  Penang 
Gazette. 

Having  received  an  extraordinary  account  of  a  natural 
phenomenon  in  the  plains  of  Grobogna,  fifty  paals  north-east 
of  Solo ;  a  party  set  ofi*  from  Soh  the  25th  Sept.  1 814,  to 
axamine  it.— On  approaching  the  dass  or  village  of  Kuhoo, 
they  saw  between  two  topes  of  trees  in  a  pla]u,an  appearance 
like  the  surf  breaking  over  rocks  with  a  strong  spray  falling  to 
leeward.  Alighting,  they  went  to  the  *  Bluddugs,'  as  the 
Javanese  call  them.  They  are  situated  in  the  village  of 
Kuhoo,  and  by  Europeans  are  called  by  that  name.  **  We 
found  them  says  the  narrator,  to  be  an  elevated  plain  of  mud 
about  two  miles  in  circumference,  in  the  centre  of  which, 
immense  bodies  of  soft  mud  were  thrown  up  to  the  height 
often  to  fifteen  fei^,  in  the  form  of  large  bubbles,  which, 
bursting,  emitted  great  volumes  of  dense  white  smoke. — 
These  lai^e  bubbles,  of  which  there  were  two,  continued 
throwing  up  and  bursting  seven  or  eight  times  in  a  minute  i 
at  umes  they^brew  up  two  or  three  tons  of  mud.    The 
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party  got  to  the  leeward  of  the  smoke,  and  found  it  to  stink ' 
like  the  washings  of  a  gunbarreL^As  the  bubbles  burst, 
they  threw  the  mud  out  from  the  centre,  with  a  pretty  loud 
noise,  occasioned  by  the  falling  of  the  mud  on  that  which 
surrounded  it,  and  of  which  the  plain  is  composed.  It  was 
difficult  and  dangerous  to  approach  the  large  bubbles,  as  the 
ground  was  all  a  quagmire,  except  where  the  surface  of  the 
mud  had  become  hardened  by  the  sun ; — ^upon  this,  we 
approached  cautiously  to  within  fifty  yards  of  one  of  the 
largest  bubbles,  or  mud-pudding,  as  it  might  properly  be 
called,  for  it  was  of  the  consistency  of  custard-pudding,  and 
was  about  a  hundred  yards  in  diameter:— *here  and  there, 
where  the  foot  accidentally  rested  on  a  spot  not  sufficiently 
hardened  to  bear,  it  sunk — to  the  no  small  distress  of 
the  walker. 

'^  We  also  got  close  to  a  small  bubble,  (the  plain  was  fuH 
of  them,  of  different  sizes,)  and  observed  it  attentively  for 
some  time.  It  appeared  to  heave  and  swell,  and,  when  the 
internal  air  had  raised  it  to  some  height,  it  burst,  and  the 
mud  fell  down  in  concentric  circles ;  in  which  state.it  re- 
mained quiet  until  a  sufficient  quantity  of  air  again  formed 
internally  to  raise  and  burst  another  bubble,  and  this  con- 
tinued at  intervals  of  from  about  half  a  minute  to  two 
minutes. 

<<  From  various  other  pans  of  the  pudding  round  the  large 
bubbles,  there  were  occasionally  small  quantities  uf  sand 
shot  up  like  rockets  to  the  height  of  twenty  or  thirty  feet, 
unaccompanied  by  smoke: — ^this  was  in  parts  where  the 
mud  was  of  two  stiff  a  consistency  to  rise  in  bubbles. 
The  mud  at  all  places  we  came  near  was  cold. 

«  The  water  trhich  drains  from  the  mud  is  collected  by 
the  Javanese,  and,  being  exposed  in  the  hollows  of  split 
hamboos  to  the  rays  of  the  sun,  deposits  crystals  of  salt. 
Twsalt  thus  made  is  reserved  exclusively  for  the  use  of  the 
Emperor  of  Solo;  in  dcy  weather  it  yields  thirty  dudgins  of 
1 00  catties  each,  every  month,  but,  in  wet  or  cloudy  weath- 
er, less. 

"  Next  morn'mg  we  rode  two  and  a  half  paals  to  a  place 
in  a  forest  called  Ram  am,  to  viewa  salt  lake,  a  mud  hillock, 
and  various  boiling  pools. 

<<  The  lake  was  about  half  a  mile  in  circuntterence,  of  a 
airty-looking  water,  boiling  up  aU  over  in  surgliug  edille& 
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but  more  partt^tokurly  in  the  deiitr^,  which appeaned  like  ^ 
Mtroag  ftfnriog .  The  *wat^r  was  quite  cok),  sod  tasted  bit* 
ter,  salt,  and  soar,  aad  had  Im  offi^nsive  smeU. 

About  iliurty  yards  fr6m  the  lake  stobddie  mud^kiUock, 
which  was  about  -fiftet^n  feet  Idgh  from  the  I^vel  of  the 
earth.  The  diameter  of  its  base  was  about  tweoty-five 
yards,  ebd  its  top  about  «ight  ilecft--*«ad  in  foim  an  exact 
cone*  The  top  is  open,  and  the  t6terk>r  keeps  cbndramiy 
boilHi|;  and  heaving  «p  like  the  bhiddugs.  The  hillock  is 
4^otic«ly  formed  of  mud  wliich  has  flonrad  .out  of  the  top. 
Every  liseof  the  mud  was  accompanied  by  a  rumbimg  noise 
from  thebottom  of  the  hillock,  ^ch  was  distinctly  beard 
for  some  seconds  before  the  bubble  biiist  ;—tite  outside  ot 
the  biUock  ikras  quite  6rm.  We  stood  on  the  edge  of  the 
opening  and  sounded  it,  and  found  it  to  be  eleven  fathoms 
deep.  The  mod  was  tndre  liquid  than  at  the  biuddugs,  and 
no  smoke  was  emitted  either  from  the  lake,  hillock,  or 
pools. 

^^  Ck>se  to  the  foot  of  the  hiiloek  was  a  small  pool  of  the 
same  water  a^  the  lake,  Whkh  appeared  exactly  like  a  pot 
of  water  boiliag  Violently  ;^it  was  riiallow,  except  in  tbe 
centre,  into  which  we  dirustmatick  twelve  feet  long,  but 
found  no  bottom.  The  Mk  «oC  being  peqieiidicuhir,  we 
rould  not  sound  it  without  a  line. 

^^  About  200  yiirds  Irbm  tbe  lake  were  two  veiy  large 
pools  or  springs,  eight  and  twelve  feet  in  diameter;  tbey 
were  lik*  the  sumU  pool,  but  boiled  more  violently  and 
stank  excessively.  We  could  not  seund  them  for  the 
MMtoe  reason  which  prevented  our  lowidiog  the  samil 
pool. 

*^  We  heard  the  boiling  thirty  yards  before  we  came  to 
the  pools,  resembling  the  noise  of  a  waterfall.  These  pools 
did  not  overflow— H)f  course  tbe  bubbUng  was  occasiOBed 
by  the  rising  of  air  alone.  The  water  of  the  bloddugs  aitd 
of  tbe  kke  is  lised  medicinally  by  the  Javanese.'' 
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hjQxsk  look  to  lopki  coDtagioui  xhroiigh  the  cton^^ 

The  panic  runs,  and  in^>  wond'riNis~.sha{Ms 

The  appearance  throws:  armies  in  race  Utrr  ay , 

Thronged  withaerial  speafs  and  steeds  of  fire  ; 

Tall  thi*  long-line*  of  full^exten^ed  'war 

In  bleeding  fight  corpirnxU  the.  sanguine  flood 

Roll$  a  broad  UfughK^  o'er  the  plains  of  heaveii' 

As  thus  they  scan  the  visionary  scene^ 

On  all  sides  swells  the  superstitious  din, 

Incontiaenl ;  and  busy  frenzy  talks 

Of  blood  and  battle ;  cilie*  OYpKti|riied« 

And.  late  at,  nj^t,  in  swallowing  eajriiiquakc  sunk. 

Or  hideous  wrapt  in  £erce  asreiuling  flame  ; 

Of  sallow  famine,  inundation,  storm ; 

Of  pestilence,  and  every  great  distress ; 

Empires  subversed^  when. ruling  £ate  has  struck 

The  unalterable  hour*,  even. nature's  self 

Is  deemed  to  totter  on  the  br|nk  of  tim<j. 

Not  so  the  man  of  philosophic  eye, 

And  aspect  sage ;  the.  waving  brightness  h« 

Curious  surveys,  inquisitivfs  to  know 

The  causes,  and  materials,  yet  uu^xcd, 

Of  this  appearance  beautiful  and  new. 

TROMSoar- 

Thx  natpreof  thesespleodld  pbeoomena  of  thebeavfns 
•  aniiot  be-  so  welt^JncMlated  as  1^  an  extraet  from  th«  - 
travels  of  M.  M *  Humboldt  and  .6oiipi|aDd  to  tlK^eqainoC'* 
tial  r^oDs  of  the  New  Continent.  Thesoblime  wonders 
described  by  the  Tomer  of  these  travellers  werewimessed 
bjr.^lt||in  at  Cnaoana,  a  city  of  South  Aiaevtca^  and  capital 
of  iKe  frovince  of  that  name. 

1^  The  flight  of  the  11th  of  Novenbor^  1779j  vmb  cool 
and  ^ilMiilely  beautiful.  Toward  the  momingS  from  baif 
after  two^.  the  roost  extfaordinary  luminous  meteors  were 
seen  towards  the  east*  M.  Boopland,  who  had  risen  to 
f >njoy  the  freshness  of  the  air  lu  the  gallery,  perceived  them 
n  rat.  Thousands  of  bolides,  (fire-balls,)  and  falling  stars, 
hucceeded  each  other  dnfiag  four  hours.  Their  direction 
was  very  regular,  from  north  to  soothv  They  filled  a  spacp 
in  the  sky  exteadtag  from  the  true  east  S0»  towards  the 
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north  and  south.  In  an  amplitude  of  60**  the  meteors  were 
seen  to  rise  above  the  horuson  at  east-north-east,  and  at  east 
to  describe  arcs  more  or  less  extended,  falling  toward  the 
south,  after  having  followed  the  direction  of  the  meridian. 
Some  of  them  attained  a  height  of  40^;  and  all  exceeded 
25*  or  30*.  There  was  very  little  wind  in  the  low  regions 
of  the  atmoaphere,  and  this  blew  from  the  east.  No  trace 
of  clouds  was  to  be  seen.  M.  Bonpland  relates,  that 
from  the  beginning  of  the  phenomenon,  there  was  not  a 
space  in  the  firmament  equal  in  extent  to  three  diameters 
of  the  moon,  which  was  not  filled  at  every  instant  with 
bolides  and  felling  stars.  The  first  were  fewer  in  nomber, 
but  as  thev  were  seen  of  difierent  sizes,  it  was  impotsible 
to  fix  the  limit  between  these  two  classes  of  phenomena. — 
All  these  meteors  left  luminous  traces  from  five  to  ten 
degrees  in  length,  as  often  happens  in  the  equinoctial 
regions.  The  phosphoresence  of  these  traces,  or  luminous 
bands,  lasted  seven  or  eight  seconds.  Many  of  the  felling 
Stan  had  a  very  distinct  nucleus,  as  large  as  the  disc  of 
Jupiter,  from  which  darted  sparks  of  vivid  light.  The 
bolides  seemed  to  burst  as  by  explosion;  but  the  largest, 
those  from  l*tol*iyin  diameter,  disappeared  without 
scintillation,  leaving  behind  them  phosphorescent  bands 
(trabes)  exceeding  in  breadth  fifteen  or  twenty  minates,  or 
sixtieth  parts  of  a  d^ree.  The  light  of  these  meteors  was 
white,  and  not  reddi^,  which  must  be  attributed,  no  doubt, 
to  the  absence  of  vapours,  and  the  extreme  transparency  of 
the  air.  For  the  same  reason,  under  the  tropics,  the  sUrs 
of  the  first  magnitude  have,  at  their  rising,  a  light  evidently 
whiter  than  in  Europe. 

^^  Almost  all  the  inhabitants  of  Comana  were  witnesses 
of  this  phenomenon,  and  did  not  behold  these  bolid«j|^ 
indifference ;  the  oldest  among  them  remembet^j^^P 
the  great  earthquakes  of  1766  were  preceded  W^H^ 
phenomenat  The  fishermen  in  the  suburbs  a8s<ai«i)Plnat 
the^re-fMirihad  begun  at  one  o'clock;  and  that,  as  they 
returned  from  fishing  in  the  Gulf,  they  had  already  per- 
ceived very  small  falling  stars  towards  the  east.  They 
siffirmed  at  the  same  time,  that  igneous  meteors  were  ex- 
tremel V  rare  on  those  coasts  after  two  in  the  morning. 

*  Tlie  phenoirienon  ceased  by  degrees  after  four  o'clock, 
and  the  bolides  and  falling  sUrs  became  less  firequeni ; 
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mtdy^  none  of  them  eoold  recoHect  the  direction  of  the 
neteon,  or  their  apparent  height.  From  the  poation  of 
the  mountains  and  thick  forests  which  siirromid  the  mis- 
sions of  the  cataracts  and  the  little  village  of  Maroa,  I  pre- 
aame  that  the  bolides  were  still  visible  at  20^  above  the 
horieon.  On  my  arrival  at  the  southern  extremity  of 
Spani^  Goymnna,at  the  little  fort  of  San  Carios,  I  found  a 
party  of  Poitngu^,  who  had  gone  op  the  Rio  Negro  from 
the  Mission  of  St.  Joseph  of  the  Maravitaios,  and  who  as- 
sured me,  that  in  that  part  of  Brazilythe  phenomenon  bad 
been  perceived,  at  least  as  far  as  San  Gabriel  das  Cachoe»- 
ras,  consequently  as  tut  as  the  equator  itself. 

<<  I  was  powerfully  struck  at  the  immense  height  which 
these  bolides  must  have  attained,  to  have  been  visible  at 
the  sasM  time  at  Cumana,  and  on  the  frontiers  of  Brazil,  in 
a  line  of  two  hundred  and  thirty  leagues  in  length.  But 
what  was  my  astonishment,  when  at  my  retuoi  to  Europe, 
I  learnt,  that  the  same  phenomenon  bad  been  percdved 
ell  an  extent  of  the  globe  of  64*"  of  latitude,  and  91**  of 
longitude ;  at  the  equator,  in  South  America,  at  Labrador, 
and  in  Germany !  I  found  acddentally  during  my  passage 
*from  Philadelphia  to  Bordeaux,  in  the  memoirs  of  the 
Pennsylvanian  Society,  the  corresponding  observations  of 
Mr.  Ellicott  (lat.  80*>  42') ;  and,  upon  my  return  from  Na- 
ples to  Berlin,  I  read  the  account  of  the  Moravian  Mission- 
aries among  the  Eskimoes,'  in  the  library  of  Gottingen.— 
Several  philosophers  had  already  discussed  at  this  period 
the  coincidence  of  the  observation  in  the  north  with  those 
at  Cumana,  which  M.  Bonpland  and  I  bad  published  in 
1800. 

«  The  fcdlowing  is  a  succinct  enumeration  of  facts : — 
1st,  the  fiery  meteors  were  seen  in  the  east,  and  the  e^^ 
fiorth-east,  to  40**  of  elevation,  from  2  h.  to  G  h.  at  Cui^H)' 
Hat.  10<»  2r  52",  long.  6«?  30*) ;  at  Porto  Cabello  (Ia^IB^ 
G  52*,  loog^  67**  5');  and  on  the  frontiers  of  Bran!, 
near  the  equator,  in  the  kmgitude  of  70^  west  of  the  meri- 
dian of  Paris.    2d,  In  French  Guiana  (kit.  4^  56',  long.  54** 
S5'),  the  northern  part  of  the  sky  was  seen  all  on  tire.    In- 
numerable falling  stars  traversed  tbeiieavens  during  an  hour 
aodia  half,  and  did'used  so  vivid  a  light,  that  those  meteors 
might  beoompared  to  the  blaxingsheaves  shot  out  from  a  fire- 
^01^.  3d,  Mr.  Ellicott,  astronomer  (o  the  United  Snites,bav- 
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kig  terminated  his  trigoaonietric  operattons  for  the  rectifica- 
tion of  the  limits  oo  the  Ohio,  being,  on  the  1 2th  of  November, 
in  the  Gulf  of  Flerida,  in  the  latitude\}f  23^,  and  longitude 
81''  30'^  saw,  In  all  parts  of  the  sky,  ^  as  many  meteors  as 
stars,  moving  in  ail  directions :  some  appeared  to  fail  peti- 
pendicularly';  and  it  was  expected  every  minute  that  they 
would  drop  into  the  vessel'  The  same  phenomenon:  was 
perceived  upon  the  American  continent  as  far  as  the  latitude 
of  S0<*  42'.  4th,  In  Labrador,  at  Nain  (lat  56<»  55',)  and 
Hofienthal  (lat.  58 "^  4');  io  Greenland,  at  Lichtenaa' 
(lat  61  o  5'  ),  and  at  New  Herrenhut  (lat.  64"*  14',  lo^g. 
52<'  2(y) ;  the  Eskimoes  were  frightened  at  the  enormottn 
quantity  of  bolides  which  fell  during  twilight  toward  all 
points  of  the  firmament,  some  of  them  being  a  foot  broad. 
5th,  In  Germany,  M.  Zeisstng,  vicar  of  Itterstadt  near 
Weimar  riat.  50*»  5^,  long  9"  1'  east),  perceived,  on  tbe 
I2th  of  November,  between  the  hours  of  six  and  seven  in 
the  morning,  when  it  was  half  after  two  at  Cumana,  some 
lalling  stars,  which  shed  a  very  white  light.  Soon  after, 
toward  the  sooth  and  south-west,  luminous  rays  appeared 
from  four  to  six  feet  long :  they  were  reddish,  and  resem- 
bled the  luminous  track  of  a  sky-rocket.  During  the  monK 
ing  twilight,  between  the  hours  of  seven  and  eight,'  the 
south-west  part  of  the  sky  was  seen,  from  time  to  time, 
strongly  illuminated  by  white  lightning,  which  ran  ia  ser« 
pentinei  lines  along  the  horison*  At  night  the  cold  in- 
creased, and  the  barometer  rose. 

<^  The  distance  from  Weimar  to  the.Rjo  Negro,  is  1800 
sea  leagues ;  and  from  Rio  Negro  to  Herrenhut  in  Green- 
land, 1 300  leagues.  Admitting  that  the  same  fiery  meteors 
were  seen  at  points  so  distant  from  each  other,  we  must 
also  admit,  that  their  height  was  at  least  411  leagues. 
IKear  Weimar,  the  Appearance  like  sky-rockets  was  seen 
la  tbe  south,  and  south-east ;  at  Cumana,  in  the  east,  and 
in  the  east-north-east.  We  may  therefore  conclude,  that 
numberless  aerolites  must  have  (alien  into  the  sea,  between 
Africa  and  South-America,  to  the  west  of  the  Cape-Verde 
Islands.  But,  since  the  direction  of  the  bolides  was  not  the 
tame  at  J^abrador  and  at  Cumana,  why  were  they  not  per- 
ceived in  the  latter  place  towards  tbe  north,  as  al  Cayenne  ? 
I  am  inclined  to  think,  that  the  Chayma  Indians  of  Cumaiia 
iid  not  see  the  same  bolides  as  the  Portui^'uese  in  ITrasul^t 

Digitized  by  Google 


41»  ATMOSPHERICAL  PIl£NOM£MA^ 

MddiemMoiiMnioLalMdor^bat,«tteMMtiM»i^ 


4»MKit be dMblttiy  and  tbb fiM^  appwra  tow  wiy Mo* 


imrkiM^tlHitlntheNar  Woiid,  betwe«ithe 
of  46*  «iMli83«y  b«lfreciitkeeqiator«Ml  64^  oofthyatthe 
iMM  horny  tt  tmncBse  nomber  af  boGdesaad  ftJliiif  tun 
wen  petfcebrsd  f  ami  that  dioiafaateoia  had  awry  whate 
d»  flame  WUiaaoy,  tinoagh&ut  a  space  of  931|O0OBqaar» 

«^ThB  scietitiftD  nea  who  have  farteljFiiiade  meh  labors 
^»«iMitfaai  oa  falliaf  Stan  and  fhefar  paiaUaxts,  oomid* 
er  tbtoiV  ^  ««««»  beknigRig^lo  the  Ihrlheit  linitB  of  oar 
almeanherev  between  dierc^B^ioii  of  the  Amon  Dorealis  and 
that  wAe'  ligirtest  clooda.  Some  have  been  seen,  wbjcli 
had  not  more  tfaas  14,000  toises,  or  idioatfive  Ua^im  of 
elevatbK  The  bigiwflt  do  not  aj^Mav  to  tanted^  thirty 
leaguea.  Tfaeyaveotai  aiore  than  a  hundred  feet  in  di» 
anelcrf  aadtharoadAiicBs  naod^  diattheydait,iaa^l<w 
9m9ad^mw9wpM»civimlaaf[um.  Some  of  thcie  have 
been  measdredy  the  dhBectiea  of  whicb  waaafaneet  per|Mii- 
dicalariy  upwafdy  or  Ibrtning  an  angle  of  M^  with  the  ver- 
ttcri  Mam  Thia  eatrenwiy  remarkable  ch^nmiUnGe  haa 
led  toi  the  eoaelasiod,  thai  faliiog  ettn*  are  not  aeniilee, 
whkb^  aaer  havhig'  hovered  abont  a  longtime  in  qiaer, 
take  fira  on  entering  acddeatally  lata  our  atmoaphere,  and 
fail  toiwaids' the  earth* 

^  Whatever  may  be  the  erighi  of  these  faBainoasnieteoia> 
it  is  difficult  to  conceive  any  instantaneoos  iaAMnmadon 
taldng  place  in  a  regioa,  white  there  is  len  air  than  in  the 
vaeonm  of  oar  air-pamps;  tnd  where  (s;),000  toises  high) 
the  mefcvy  hi  the  barometer  wonld  not  rise  to  0<I12  of  a 
line.  Wehsve ascertained AeanifeaHiaHxane of flftmoa^ 
pherie  air  to  0-003  nearly,  only  to  aa  elevatioif  of  SOOO 
toisest  contequandy,  not  bej^ndlhe  laststratamof  flee^ 
clouds.  Itnilghtbcadmitted^*a%latlmfnii>cvokitioi* 
of  the  gtobe,  gaseootsobatanees  which  yet  ffemmannknown 
.  to  OS,  mqr  have  risen  towaris  that  mgion,  thioagh  wUch 
t  be  thriflg  «(ar»  pam  2  bat  acettme  ezperiaMua^  made  opoa 

misBtarea  «f  gases  which  have  nor  the  sense  sp^4ia  gi^^r 
pnrwj  that  we  eansmt  adMit  »  inpeartor  stiata«|^  the 
etnmphere^eatiiely  dMfcfeni:  fnnn  ^e  infcAar  etrssn. 
<^^aseoti8  subsawsces  mior  aad  )maeitntoeooh«tfaer  with  the 
^t  motion;  and  annillsmdQr«f  Iheiralxiifrewooldhave 
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of  tmalter  meieon.  If  the  iUUng  stats  be  very  frequent 
during-  one  nighty  if  is  very  probable  thair  tbis  fiequeiicy 
will  conlloue  duriDg  several,  weeks.  It  woaM  seem  tbat^ 
in  the  higher  regions  of  tfae  atmosphere,  near  that  ezlreme 
iioBt  where  the  centrilagal  force  is  balanced  by  gravity, 
there  exists,  atregukr  periods,  a  particolar  disposition  for 
the  production  of  bolides,  falUng  stars,  and  the  Aurora 
Borealis.  Does  die  periodicalnesB  of  this  great  phenomenoB 
depend  upon  the  stale  of  th^^maaphere?  or  upon  some- 
<hing  which  the  atmosphere  receives  from  without,  while 
the  earth  advances  in  the  eliptic  ?  Of  all  this  we  are  still 
ignorant  as  men  were  in  the  days  df  Anaxagaras. 

<^  With  respect  to  the  falling  stars  themselves,  it  appeara 
to  me,  from  my  own  experience,  that  they  are  more 
frequent  in  the  equinoctial  regions  than  in  the  temperate 
aone ;  more  frequent  over  the  continenfa,  and  neat  certain 
coasts,  than  in  the  middle  of  the  ocean.  Do  the  radiadon  of 
the  surface  of  the  glo|}e,  and  the  electrical  charge  of  tbelow- 
er  regions  oC  the  atmosphere,  which  varies  accordhig  to  the 
nature  of  the  soil,  and  the  positions  of  the  continents  and 
seas,  exert  their  influence  as  far  as  those  faeigfats,  where 
eternal  winter  reigns  ?  The  total  absence  even  of  the  small- 
est clouds,  at  certain- seasons,  or  above  some  barren  plans 
destitute  of  vegetation,  seems  to  prove,  that  this  infloenoe 
can  be  felt  at  least  as  far  as  five  or  six  thousand  lobes  h^. 
A  phenomenon  analogous  to  that  of  the  twelfth  of  Novem*> 
ber,  was  observed  thirty  years  before,  on  the  table4and  of 
the  Andes,  in  a  oauntry  studded  with  volcanoes.  At  the  city 
of  Quito,  there  was  seen,  in  one  part  of  the  sky,  ahpve  the 
volcano  of  Gayambo,  so  great  a  number  of  falling  stars',  chat 
the  mountain  was  thought  to  be  in  flanMs.  This  stj^ar 
sight  lasted  more  than  an  houn  The  people  assembled  in 
the  olain  of  Exico,  where  amagmficent  view  preaeotsatseU* 
of  tne  highest  summit  of  the  Cordilleras*  A  prooessiofr  was 
already  .oa  the  point  of  setting  out  fram  the  Convent  of  Bt. 
Francis,  when  it  was  pereeived,  that  the  blaze  of  the  horizon 
was  caused  by  fiery  meteors,  which  ran  along  the  skies  in 
all  directions,  at  the  altitude  of  twelve  or  thirteen  degrees.'' 

The  bolides,  or  fire4)aUs,  and  falling  stasa,  so  striking  aa 
example  of  which  is  given  above,  are  of  all  siaes,  from  a 
*™?^^  »*^ooting  star  of  the  fifth  magnitude,  to  a  cone  or 
cyUnder  of  two  or  three  miles  in  dtameter.    They  differ 
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10  consistency  as  much  as  in  dimensions,  and  in  colour  as 
much  as  in  either.  Occasionally,  they  are  a  subtile,  lumi- 
nous and  pellucid  vapour ;  and  sometimes  a  compact  ball, 
or  globe,  as  though  the  materials  of  which  they  are  formed, 
were  more  condensed  and  concentrated .  Not  unfrequently 
they  have  been  found  to  consist  of  both,  and  consequently 
to  assume  a  comet-like  appearance,  with  a  nucleus  or  com- 
pact substance  in  the  centre,  or  towards  the  centre,  and 
a  long,  thin,  pellucid,  or  luminous  main,  or  tail,  sweeping 
on  each  side.  They  are  sometimes  of  a  pale  white  light ; 
at  others,  of  a  deep  igneous  crimson ;  and,  occasiooaliy 
irridescent  and  vibratory.  The  rarer  meteora* appear  (re- 
quently  to  vanish  on  a  sudden,  as  though  abruptly  dissolved 
or  extinguished  in  the  atmospheric  medium,  their  flight 
being  accompanied  by  a  hissing  sound,  and  their  disappear- 
ance by  an  explosion.  The  most  compact  of  them,  or  the 
nuclei  of  those  which  are  rarer,  have  often  descended  to 
ihe  surface  of  the  earth,  and  with  a  force  sufficient  to  bury 
them  many  feet  under  the  soil ;  generally  exhibiting  marks 
of  imperfect  fusion  and  considerable  heat.  The  substance 
is,  in  these  cases,  for  the  greater  part  metallic ;  but  the  ore 
of  which  they  consist  is  not  any  where  to  be  found,  in  the 
same  constituent  proportions,  in  the  bowels  of  the  earth. 
Under  this  form  the  projected  masses  are  denominated 
aerolites,  or  meteoric  stones. 

It  may  not  be  uninteresting  to  preface  a  succinct  account 
of  the  most  surprising  of  these  meteors,  by  a  brief  notice 
of  the  hypotheses  which  have  been  imagined  concerning 
them ;  hawever  justly  the  learned  Humboldt  may  have 
concluied,  in  the  words  of  the  extract  given  above,  that 
we  are  still  ^*  as  ignorant  on  this  subject  as  men  were  in 
the  days  of  Anaxagoras.^'  Sir  J.  Pringle  contended,  with 
other  philosophers,  that  they  are  revolving  bodies,  or  a  kind 
o(  tei^restrial  planets.  Dioctor  Halley  conjectured  them  to 
coni^^  comtHistible  vapours,  accumulated  and  formed 
into  concrete  bodies  on  the  outskirts,  or  extreme  regions  of 
the  atmosphere,  and  to  be  suddenly  set  on  fire  by  some 
unknown  cause ;  an  opinion  which,  with  little  difference,  has 
been  since  entertained  by  Sir.  W.  Haraihon  and  Dr.  King. 
Dr.  Blagdon  regarded  them  altogether  as  electrical  pheno- 
mena. M .  Izam  believed  them  to  consist  of  volcanic  maieri- 
aU|  propelled  into  the  atmosphere  in  the  course  of  explo- 
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sioiis  of  gicat  viotence..  M.  Chladai  wppoted  ttai  to  ke 
formed  of  sttbftaaces  existing  exteriorly  to  tke  atmeqkfacre 
of  the  ewtfay  and  other  planetB^  which  have  never  tneor* 
porated  ^b  them,  and  aretend leoie  in  the  vastooeaa of 
space,  being  there  combined  md  inflamed  by  canKs  ini>- 
known  to  U8.  Lastly,  the  most  fevoatitefaypetheuais, 
that  the  whole,  or,  at  IobbI,  the  more  compact  divisioQ  of 
these  meteorsi  are  made  up  of  materials  thrown  Irani  im«- 
mense  volcanoes  hi  the  moon.  This  hypothesis^  which 
was  started  by  M.  Olbeis^  m  1795,  has  been  since  very 
plausibly  snpported  by  the  celebrated  Laplace,  but  doeanot 
apply  to  th# smdleraod:  less  substantial^  meieots,  naared 
shootmg  stars.  Henoethese  pfaalosophersdertve  the  latter 
phenomena  fromsome  other  cause,  aselectridly^orceires- 
trial  exhaiattans.;.aaidobsenreytn  sopporlcf  the^dstinctioo 
they  6nd  it  necessary  to  make,  that  shooting  stars  must  be 
of  a  diflerenf  natnve  from  fireteUs,  since  tfoey  sometioies 
appear,  to  ascend  as  wseli  as  to  fall.  This  observsEtifm.  has 
been  especially  dwdl  on  by  MM.  Chladmand  Bensenbing, 
i»oth  of  tbem  favourably  noticed,  as  accurate  observers,  foy 
Humboldt 

On  the  2l8t  of  March,  1676,  two  haarsaiSter  sunset,  an 
extraordinary  meteor  war  seen. to  pass  over  Italy.  At 
Bononia,  its  greatest  altitude  m  the  aooth-south-east  was 
38« ;  and  at  Sienna,  58*  towards  the: nortlMiortk  east  In 
its  course,  whidi  was  from  east»nortb«ast  to  west^sooth- 
west,  it  passed  over  ^e  Adriatic  sea,  as  if  coming  from 
Dalmatia.  It  crossed  all  Italy,  bang  neariy  vertical  to 
Rimini  and  Savigmano,  on  the  one  nde^  and  to  iMfaom  on 
the  other:  iu  perpendicttianddtudewasat  least  tUity-eight 
milesb  At  all  the  pbces  near  itsoomneit  was  heardtaasake 
a  hissing  noise  as  it  passed,  like  that  of  artificial  fue-wdrks. 
In  passing  over  L^om,  it  gavenvery kMNi  feport;fikeilbat 
of  a  cannon4|  iminediately  after  winch  another  soitc  ' 
was  heard,.iike  the  rattling  of  a  deeply4oadedM 
sing  aver  the  stones,'  which  contnued  far  sere 
The  professor  of  matiiematicsat  Bononia  calcoiatedtheap^ 
parent  velocity  of  this  surprising  mctcot  at  not  len  than  one 
hundsed  and  sixty  mUes  in  a  minute  of  thne^  whkk  is 
above  tenthnes  as  swift  as  the  diurnal  ruMmnof  the  earth 
under  the  etpunoctial,  and  not  mmy  tSnet  km  than  that 
wtth  which  the  annual  motion  of  the  caiA  abootdmaanis 
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neither  sua  Dor  moon  shone  upon  them.  This  meteor  wa0^ 
in  its  course,  'seen,  not  only  in  Yorkshire  and  Lancashire, 
but  also  in  the  coanttes  of  Nottingham  and  Derby,  notwith- 
standing which,  each  of  those  who  observed  it,  althoueh  so 
many  miles  distant  from  each^other,  fancied  it  fell  within  a 
few  yards  of  him*  In  disappearmg,  it  presrated  bright 
^arklings  at  the  small  end. 

A  bla»ng  meteor  was,  on  the  ipih  of  March,  1719, 
seen  in  every  part  of  England.  In  th«»  uietropolis,  about 
a  quuter  after  eight  at  night,  a  sudden  pow^rfullight  was 
perceived  in  the  west,  far  exceeding  that  of  th»  moon, 
which  then  shone  very  bright.  The  long  stream  it  gave  out 
appeared  to  be  branched  about  the  midcUe;  and  the  meteor, 
in  its  course  turned  pear-fashioned,  or  tapering  upwards. 
At  the  lower  end  it  came  at  length  to  be  larger  and  spheri- 
cal, although  not  so  large  as  the  full  mooo.  Its  colour  was 
„  whitish,  with  an  eye  of  blue  of  a  most  vivid  dazsling 
lustre,  which  seemed  in  brightness  vei^  nearly  to  resemble, 
if  uot  to  surpass,  that  of  the  body  of  the  sun  m  a  clear  day. 
This  brightness  obliged  the  spectator  to  turn  his  eyes  several 
times  from  it,  as  well  when  it  was  a  stream,  as  when  it 
was  pear-faidiioned  and  a  globe.  It  seemed  to  niove,in  about 
half  a  minute  or  less,  about  the  length  of  twenty  degrees, 
and  to  disappear  about  as  much  above  the  horizon.  Where 
it  had  passed,  it  left  behind  a  track  of  a  cloudy  or  faint 
reddish  yellow  colour,  such  as  red-hot  iron  or  glowing  coals 
have :  this  continued  more  than  a  minute,  seemed  to  sfiarkle, 
and  kept  its  place  without  falling.  This  track  was  mter- 
rupted,  or  had  a  chasm  towards  its  upper  end,  at  about  two- 
thirds  of  its  length.  Not  any  explosion  was  heard^ut  the 
place  where  the  globe  of  light  had  been,  continued  for  some 
time  after  it  was  extinct,  of  the  same  reddish  yellow  colour 
with  the  stream,  and  at  first  sparks  seemed  to  issue  from  it, 
such  as  proceed  from  red  hot  iron  beat  out  on  an  anvil. 

It  was  agreed  by  all  the  spectators  in  the  capital|  UStt  the 
splendour  of  this  meteor  was  little  inler»r  to  that  of  the 
sun.  Within  doors  the  candles  did  not  give  out  any  light ; 
and  in  the  streets,  not  only  all  the  stars  disappeared,  but  the 
momi,  then  nine  days  old,  aud  high  near  the  meridian,  tlie 
*ky  being  very  clear,  was  so  far  elaced  as  scarcely  to  be 
^^^n :  it  did  not  even  cast  a  shade,  where  the  beams  ot 
the  meteor  were  intercepted  by  the  houses  j  so  that,  for  a, 
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few  seconds  of  timey  there  was  id  every  respect  aresem- 
biaoce  of  per/ect  day. 

The  perpendicular  height  of  this  surprbing  meteor  was 
estimated  at  64  geomeiriod  miles ;  and  it  was  computed  to 
have  run  about  300  of  these  miles  in  a  minute.  It  was 
seen,  not  only  in  every  part  of  Great  Britain  and  Ireland, 
but  likewise  in  Holland,  in  the  hither  parts  of  Germany,  in 
France,  and  in  Spain,  nearly  at  the  same  instant  of  tim^. 
The  accounts  from  Devonshire,  Co^wall,  and  the  neigh- 
bouring counties,  were  unanimous  in  describing  the  won- 
derful noise,  which  followed  its  explosion.  It  resembled 
the  report  of  a  large  cannon,  or  rather  of  a  broadside,  at 
some  distance,  which  was  soon  followed  by  a  rattling  noise, 
as  if  many  small-arms  had  been  promiscuously  discharged. 
This  tremendous  sound  was  attended  by  an  uncommon 
tremour  of  the  air ;  and  every  where  in  those  counties,  not 
only  the  windows  and  doors  of  the  houses  were  sensibly 
shaken,  but,  according  to  several  of  the  reports,  even  the 
iiouses  themselves,  beyond  the  usual  effect  of  cannon,  how- 
•3ver  near. 

On  the  11th  of  December,  1741,  at  seven  minutes  past 
one  in  the  afternoon,  a  globe  of  fire,  somewhat  larger  than 
I  he  horizontal  full  moon,  and  as  bright  as  the  moon  appears 
at  any  time  when  the  son  is  above  the  horizon,  was  seen  at 
I'eckham,  in  Surry,  in  a  south-south-east  direction,  moving 
towards  the  east  with  a  continued  equable  motion,  and 
leaving  behind  it  aliarrow  streak  of  light,  whiter  than  the 
:^!obe  itself,  throughout  its  whole  course.  Towards  the 
^'nd  it  au|i»red  less  than  at  the  beginning  of  its  motion  ; 
md  within  three  or  four  seconds  suddenly  vanished.  Its 
upparent  velocity  Ms  nearly  equal  to  half  the  medium  ve- 
locity of  the  ordinary  meters  called  falling  or  shooting 
Ltars ;  and  its  elevation,  throughout  the  whole  of  its  course, 
ubout  twenty  degrees  above  the  horizon. 

On  the  1 8th  of  August,  1783,  an  uncommon  meteor  was 
seen  In  several  parts  of  Great  Britain,  as  well  as  on  the 
continent.  Its  general  appearance  was  that  of  a  luminous 
ball,  which,  rising  in  the  north-north-east,  nearly  of  a  glob- 
ular form,  became  elliptical^and  gradually  assumed  a  tail 
as  it  ascended.  In  a  certain  part  of  its  course  it  under* 
went  a  remarkable  change,  which  might  be  compared  to 
bursting,  and  which,  ii  ought  to  be  observed,  has  been  since 
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freqvtBtly  iwliced  ja  dw  iNOM^  flf  the  aenUln^  er  1^^ 
oric  stones,  particular  mention  of  wUdi  inilbenadeliere- 
after.  After  (In  it  no  longer  proeteded  as  am  enAc  mass, 
iwt  wftf  afipanotly  divided  into  a  freat  iuuiibcr,<or  dvster 
<if  imils,  some  iaieerthan  ethers^  aad  all  carrying  a  tail,  or 
JeaYiag  a  (rain  behtmL  Under  th\$  form,  it  coutimied  its 
course  with  a  nearly  equable  motioo,  dvopping. «-  castiDg 
off  spavka,  and  yielding  a  prodigious  liglit,  wiiich  ilhmmed 
all  objects  to  a  snipnslng  dome ;  until,  having  passed  the 
east,  and  vei^iog  conMderabiy  lo  the  souAwanl,  it  fnidu- 
ally  distended,  and  was  at  length  lost  to  the  si^t.  The 
time  of  its  appearance  was  9h.  l6m.  P.  M.  meanthne  of 
.the  meridian  of  London,  and  it  continued  visible  about 
half  a  minute. 

This  beautiful  meteor  having  been  seen  in  Shedmd,  and 
in  the  northern  parts  of  Scotland,  ascending  from  the  «onb, 
and  rising  Uke  the  planet  Mars,  little  doubt  was  entertsdned 
of  its  course  having  commenced  beyond  the  fturtbest  ex- 
tremity of  this  island,  somewhere  oveir  ihe  northern  ocean. 
Having  proceeded  over  Essex,  and  the  Stnuts  of  Dover, 
it  probably  entered  the  continent  not  far  fiom  Dunkirk, 
where,  as  well  as  at  Calais  and  Oslend,  it  was  thought  to 
be  vertical.  Still  holding  on  its  ooorse  to  the  southward, 
it  wasseen  at  Brussels,  at  Paris,  and  at  Nnits  in  Burgmidy ; 
insomuch  that  diere  wa^  sirfkient  proof  of  its  hwring  trav- 
ersed thirteen  or  fourteen  degiees  of  latitnde,  describing  a 
track  of  at  least  one  thousand  miles  over  the  surface  of  the 
«arth ;— n  length  of  course  far  exceeding  the  extent  of  what 
had  been  then  ascertained  of  any  similar  phenMpenon. 

During  the  passage  of  diis  meteor  over  Brussels^  the 
moon  appeared  quite  red,  but  soon  ^oveied  its  natural 
light.  The  results  of  several  observations  give  it  an  ele- 
vation of  more  than  fifty  miles  above  the  surfhce  of  die 
earth,  in  a  region  where  the  air  is  at  least  Ihirty  Aonsand 
times  rarer  than  here  below.  Notwithstanding  this  great 
elevation,  the  fact  of  areport  having  been  heard  sometime 
after  it  disappeared,  rests  on  the  lestioMmy  of  too  OHiDy 
witnesses  to  be  controverted.  It  was  compared  to  the 
falling  of  some  heavy  body  in  a  room  above  stahn,  or  to 
the  discharge  of  one  or  more  large  cannon  ata^stnnce: 
this  report  was  loudest  in  Uncolnshire,  and  the  ddjnceiit 
counties,  mid  also  in  the  eastern  |wi«a  of  Kent. 
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'  Supposiiigihelrawvene  diameter  of  thi$  meteor  to  have 
subtended  an  angle  of  30  mkiutes  when  it  passed  over  the 
zenith^  and  that  it  was  fifty  miles  hlgh^  it  must  have  been 
almost  half  a  mile  across.  The  tail  sometimes  appeared 
ten  or  twelve  times  longer  than  the  body ;  but  most  of  this 
was  traiU)  and  the  real  elongation  behind  seems  seldom  to 
have  exceeded  twice  or  thrice  its  tranverse  diameter ;  ii 
consequently  was  between  one  and  two  miles  in  length. 
Now,  if  the  cubical  contents  be  i^j^nsidered,  for  it  appeared 
equally  round  and  fuQ  in  ail  dii^ions,  such  an  enormous 
mass  most  afford  ju^  matter  or  a^tonishmenti  when  the 
t^xtreme  velocity  with  which  it  moved  is  considered.  Thla 
velocity  agreeably  to  the  observations  of  Sir  W.  Herschel 
and  several  other  astronomers,  could  not  have  been  less  dkaa 
20  miles  in  a  second,  exceeding  that  of  sound  above  ninety 
times,  and  approaching  toward  that  of  the  euth  in  her 
annual  orbit.  At  such  a  rate  it  must  have  passed  over  the 
whole  island  of  Great  Britain  in  less  than  half  a  minute, 
and  would,  in  the  space  of  less  than  seven  minutes,  have 
traversed  the  whole  diameter  of  the  earth ! 

On  tiie  4th  of  October  of  the  above  year,  1783,  two 
meteors  were  seen  in  England.  The  first,  at  three  in  the 
juomiiig,  on  account  of  the  early  hour,  was  witnessed  by 
but  few  spectators,  who  represented  it  Banskag  from  the 
north  to  a  small  altitude,  and  then  beconiij^r  stationaiy 
with  a  vibratory  motion,  and  an  illumination  IUlc day-light : 
it  vanished  in  a  few  moments,  leaving  a  train  behind.  This 
sort  of  tremulous  appearance  has  been  noticed  in  other 
uieteQi^,  as  well  as  their  continuing  stationarv  for  some 
lime^ther  before  they  begin  to  shoot,  or  after  their  course 
is  ended.  Tiiffecond  of  these  meteors  appeared  at  forty- 
three  minutes  past  six  in  the  evening,  and  was  much  smaller, 
und  ako  of  much  shorter  dqration,  than  the  one  seen  in 
August.  It  was  first  observed  to  the  north,  like  a  stream 
of  fire,  similar  to  that  o£  the  common  shooting  stars,  but 
large }  and  having  proceeded  some  distance  under  this 
form,  suddenly  burst  out  into  that  intensely  bright  blueisk 
light,  peculiar  to  such  meteors,  which  may  be  most  aptly 
compared  to  the  blue  lights  of  India,  or  to  some  of  the 
largest  electrical  sparks.  The  illumination  was  very  great ; 
and  on  that  part  of  its  course  where  it  haA  been  so  bright, 
a  dusky  red  streak  or  train  was  left^  which  reroainen 
38 
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visible  about  a  miDUte,  and  was  tboa^tly  ipn^mdoaiiy 
To  cfaange  its  form.  Except  this  traio,  the  nrale^  had  not 
any  tail,  but  was  nearly  of  a  round  bbdy^  or,  perhaps,  some- 
what elliptical.  After  moving  not  less  than  ten  degrees  in 
this  bright  state,  it  became  suddenly  extinct,  without  aoy 
appearance  of  bursting  or  ^losioit. 

AEROLITES. 

[Seejfitie,  JVo.  59.J 

Thesb  phenomena,  otnerwise  entitled  meteoric  stonesj 
}mve  been,  ascertained,  by  recent  observations,  to  be  coo- 
uected  with  the  bolides,  or  £ire4>alls,  described  above. 
Scoriaceous  masses  have  frequently  been  either  actualij 
seen  to  fall  at  the  time  of  the  disappearance  of  the  lalter, 
or  Imve  been  found  soon  after  on  the  surfiice  of  Hie  earth. 
Most  of  the  stones  which  have  fallen  from  the  atmosphere 
have  been  preceded]  by  the  appearance  of  luminous  bodies, 
or  meteors.  These  meteors  burst  with  an  explosion,  and 
then  the  shower  of  stones  falls  to  the  earth.  Sometimes 
the  stones  continue  luminous  till  they  sink  into  the  earth ; 
but  most  commonly  their  luminousness  disappears  at  the 
time  of  their  explosion.  These  meteors  move  in  a  direc* 
tioa  nearly  horizontal,  and  seam  to  approach  the  earth  be- 
fore they  eUpfode. 

The  ston  V  bodies,  when  found  immediately  after  their  de* 
stent,  are  always  hot  They  commonly  bury  themselves 
some  depth  jpnder  ground.  Their  size  difi*ers,  from  frag^* 
ments  of  a.very  inconsiderable  weight,  to  masses  o£||everal 
tons.  They  usually  approach  the  sphericaJ  form.  Md  are 
always  covered  with  a  black  cnisl;  in^fpany  cases  they 
fimell  strongly  of  su]  phur.  The  black  crust  conusts  chiefly 
of  oxide  of  iron  ^  and  from  several  accurate  analyses  of  these 
stones,  the  following  important  inferences  have  beea4rawn ; 
tliat  not  any  other  bodies  have  as  yet  been  discovered  on 
our  globe  which  contain  (he  sMie  ingredients ;  and  that 
they  have  made  us  acquainted  with  a  species  of  pyrites  not 
formerly  known,  nor  any  where  else  to  be  found. 

The  ancients  were  not  unacquainted  with  these  m^eoric 
stones,  a  shower  of  which  is  reported  by  Livy  to  have* 
ialien  at  Rome  «ider  the  Consulate  of  Tuihis  Hoatilius,and 

-Hher  nnder  that  of  C.  Martius  and  M.  Torquatus.   Pliny 
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relates  that  a  sbo^rer  of  iroD  (for  thus  he  designates  these 
stones)  Tell  in  Lucania,  a  year  before  the  defeat  of  Crassus, 
and  likewise  speaks  of  a  very  large  stolie  nrhich  fell  near 
the  river  Negos,  in  Thrace.  In  the  chrcmicle  of  Count 
Marcellin,  there  is  an  account  of  three  immensely  large 
5)tones  having  fallen  in  Thrace,  in  the  year  452  before  the 
Christian  era.  To  proceed  to  more  modern^  and  well 
authenticated  bstances  of  the  fall  of  aerolites. 

On  the  7th  of  November,  1492,  a  little  before  noon, 
a  dreadful  thunder-dap  was  he|fl|l  Ensisheim,  in  Alsace, 
instantly  after  which  a  child  sJ^Hiuge  stone  fiedi  on  a  field 
newly  sown  with  wheat.  On  Marching,  it  was  found  to 
have  penetrated  the  earth  about  three  feet,  and  weighed 
2G0lbs,  making  its  size  equal  to  a  cube  of  thirteen  Inches 
the  side.  All  the  contemporary  writers  agree  in  the  reality 
of  this  phenomenon,  .observing  tiiat,  if  such  a  stone  had 
before  existed  in  a  ploughed  land,  it  must  have  been  Jcnown 
lo  the  proprietor. 

The  celebrated  astronomer  Gassed!  relates  m  instance 
of  an  aerolite  descent  of  which  he  was  himself  an  eye  wit- 
ness. On  the  27th  of  November,  1627,  the  sky  being  dear, 
he  saw  a  burning  stone  fall  on  Mont  Vasir,  in  the  soutb- 
rast  extremity  of  France,  near  Nice.  While  in  the  air,  it 
seemed  to  be  about  four  feet  in  diameter;  was  in<^09ed  in 
a  luminous  circle  of  colours  like  a  rainbow;  and  in  its  fall 
nroduced  a  sound  like  the  disciiaige  of  cannon.  It  wei|^Md 
59lbs.  was  very  hard,  of  a  dull  metallic  colour,  and  had  a 
lipeciljc  gravity  considerably  greater  than  that  of  marble* 

In  the  year  1672,  two  stones  fell  near  Vereiia,  in  Italy, 
the  oi|ta/eighing  300,  the  other  200lbs.  This  phenomenon 
u  as  witnessed  jn  the  evening,  by  three  or  four  hundred 
persons*  Tliejlbnes  fell,  with  a  violent  explosion,  in  a 
bloping.direclion,  and  in  calm  weather.  They  appeared 
to  burn,  and  ploughed  up  the  giound. 

Paul  Lucas,  tlie  traveller,  relates  that  when  he  was  at- 
Larissa,  a  town  of  Greece?,  near  the  gulf  of  Salonica,a 
stone  weighing  72lb8.  fell  in  the  vicim'ty .  It  was  observed 
to  come  from  the  northward,  with  a  loud  hissing  noise,  and 
seemed  to  be  enveloped  in  a  small  cloud,  which  exploded 
when  the  stone  fell.  It  looked  like  iron  dross,  and  smelt 
of  sulphur.  ^..^,     t 

Jn  September  1753,  several  stones  felrlo  the  province 
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4yf  Bmse^  to  the  wert  of  G«Mr« :  one4n  partknlar  feU 
aC  PoatHle-Vesley  and  uiother  at  LipoMS»  places  nine 
miles  distant  from  each  other.  The  sky  wn»  clear,  and 
the  weather  warm.  A  kaid  noise,  and  a  hissing  soond, 
were  heard  at  those  two  places,  and  for  several  miles 
roand,  on  the  fall  of  these  stones,  which  exacdy  resembled 
each  other,  were  of  a  darkish  dull  colour,  very  pondwous, 
and  manifesting  on  their  Surface  that  they  had  suffered  a 
Solent  degree  of  heat.  The  largest  weighed  about  20lbs. 
and  pen^rated  about  siJBbes  into  the  ploughed  ground ; 
a  circumstance  which  Wprs  it  highly  improbable  that 
they  could  have  existed  tnere  before  the  explosion.  This 
phenomenon  has  beea  described  by  the  astronomer  I>ela* 
lande,  whose  strict  enquiries  on  the  spot  enabled  hsm  to 
Testify  the  truth  of  the  circumstances  he  relates. 

In  the  year  1768,  three  stones  were  presented  to  the 
French  Academy  of  Sciences,  which  had  tallen  In  difiereot 
parts  of  France ;  one  at  Luce,  in  the  Maine ;  another  at 
Aire,  hi  ArYofe;  and  the  third  in  Cotentin.  They  were 
all  ext^nally  of  the  sane  identical  appearance ;  and  on  the 
former  of  them  a  particular  report  was  drawn  up  by  Messrs. 
Fougeraux,  Cadet,  and  Lavoisier.  This  report  states,  that 
xm  the  18th  of  September,  1768,  between  four  and  five  in 
the  ai\erttoon,  there  was  seen,  near  die  above  village  of 
Luce,  a  cloud  in  which  a  short  explosion  took  place,  fol- 
lowed by  a  hissing  noise,  but  without  any  flame.  The 
same  sound  was  heard  b^  sevaral  persons  about  ten  miles 
from  Luce ;  and,  on  lookine  up,  they  perceived  an  opaque 
body  descrilite  a  curve  in  the  air,  and  fall  on  a  piece  of 
green  turf  near  the  high  road.  They  immedlaCel5i||Ra  to 
the  spot,  where  they  found  a  kind  of  stone,  half  buried  iu 
the  earth,  extremely  hot,  and  weighing  amt  7ilbs. 

In  the  particular  instance  now  to  be  cited,  very  distinct 
traces  were  left  to  shew  the  progress  of  aerolites  through  the 
air.  During  the  explosion  of  a  meteor  near  Bordeaux,  od 
the  20th  of  August,  1789,  a  stone  in  diameter  about  fifteen 
inches,  fell  through  the  roof  of  a  cottage,  and  killed  a  herds- 
mrin  and  some  cattle.  Part  of  this  stone  is  now  in  the  Gre- 
vjile  Museum,  and  part  in  the  Museum  of  Bordeaux. 

Onthe  24th  of  Julyy  1790, between  nine  and  ten  at  nigfat, 
a  shower  of  stones  fell  dear  Agea,  in  Guienne,  near  the 
south-west  aagte  of  France.    First  a  hininous  ball  of  fire 
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inMMct  witktbelKNney  explodid  mtk  grait  noise,  and 
a  very  oppreflsivetiilphiireoiissiBell.  Several  fn^neBiioi* 
stones  wm  iMNid  Ml  the  spot,  kavai^  a  sorfoce  of  «  dark 
cokwf I  aad  vamislifd  aa  if  ia  a  state  of  fyuQU^  witb  na- 
mepcNis  globatrs  ef  a  wbiliali  metal,  centfiDijigsiiljpkMr  and 
BickeL  Tha  indenCavea  aa  rinse  surfoces  tender  it  proba- 
l^le  that  the  hattwas  soft  when  it  deseeaded }  and  it  was 
ehvioosly  In  a  stale  of  foiion,  as  the  grass,  &c.  werebarnt 
w4ere  tha  fipagmeaa^ieU.  The  UMitiea  of  the  fife4iall, 
white  in  the  air,  was  ved^pid,  aad  apparently  pssallel 
to  the  Imrizon.  ^^ 

The  lateHfematkable  ^l  of  aerelitesin  Europe,  of  wydi 
there  is  a  distinct  account,  was  In  the  vicimiy  of  Laigle  in 
Normandy,  early  in  the  afternoon  of  the  26th  of  April^ 
1812.  A  fiery  globe  of  a  veiy  hrtUiant  splendour,  WMh^ 
moved  in  the  air  with  great  rapidity,  was  followed  In  a  few 
seconds  by  a  violent  explosion,  which  lasted  five  or  six 
mtnntes,  and  was  heard  to  the  extent  of  more  than  thirty 
leagues  in  every  direction.  Three  or  four  reports,  lilie  those 
of  a  cannan;  were  iblfowed  by  a  discharge  resembling  a  fire 
of  arasquetry,  after  which  a  dreadftd  rumbling  was  heard, 
like  the  beating  of  a  dram.  The  air  was  cafan,  and  the  sky 
serene,  with  the  exception  of  a  few  clouds,  such  as  arc 
frequently  observed.  The  noise  proceeded  from  a  small 
cloud  of  a  rectangular  form,  the  largest  side  being  In  a 
direction  from  east  to  west.  It  appeared  motionless  all  the 
1  ime  the  phenomenon  lasted ;  but  the  vapour  of  which  it 
was  composed  was  projected  momentarily  mm  thedifl*erent 
bides  by  the  effect  of  the  successive  explosions.  This  cloud 
was  about  half  a  league  to  the  north-nortli-east  of  th^town 
of  Laigle,  and  was  at  so  great  an  elevation,  that  the  inhabit 
tants  of  two  hamlets,  a  league  dbtant  fi-om^ach  other,  saw 
it  at  the  same  time  over  tl^r  heads.  In  the  whole  canton 
over  which  this  cloud  hovered,  a  hissing  noise,  like  that  of 
a  stone  discharged  from  a  sling,  was  heard;  and  a  multitude 
qI  meteoric  stones  were  seen  to  fall  at  the  same  time. 

The  district  in  which  they  fell  forms  an  elllpticai  extent 
of  about  two  leagues  and  a  half  in  length,  and  nearly  one  in 
breadth ;  the  greatest  dimension  being  in  a  direction  fram 
south-east  to  north>west,  forming  a  declinntion  of  about 
22«.  This  direrttoD,  whichihe  meteor  must  have  fettawed^ 
is  exactly  that  of  the  magnetic  meridian;  which  is  aremark- 
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able  result.  The  number  of  these  stones  was  reckoned  to 
exceed  three  thousand ;  and  the  largest  of  them  weighed 
nearly  20lbs.  Thej  were  friable  some  days  after  their 
fail,  and  smelt  strongly  i)f  sulphur.  They  subsequently 
acquired  the  degree  of  hardness  common  to  these  stones. 

Whtley  in  Europe,  these  phenomena  thus  struiigly  ooa« 
lirmed  the  long«eiploded  idea  of  the  vulgar,  that  many  of 
the  Ituniaous  meteors  observed  In  the  atmosphere,  are 
masses  of  ignited  matter,  an  account  of  one  of  precisely 
the  same  description  was  receiyA^  from  the  East  Indies. 
On  the  19th  of  December,  I798^t  eight  in  the  evemng,  a 
lafige  £re4KiU,  or  luminous' meteor,  was  seen  at  Benares, 
and  at  several  places  in  its  vicinity.  It  was  attended  by  a 
loud  rumbling  noise ;  and,  about  the  same  time,  theinhab* 
itants  of  Krakhnt,  fourteen  miles  from  Benaves,  saw  the 
light,  heard  what  resembled  a  loud  thunder-chip,  and,  ira- 
medmtely  after,  the  neise  of  heavy  bodler  &llinf  around 
them.  Next  morning  the  mould  in  the  fields  was  found 
to  have  been  turned  up  in  many  spots;  and  unusual  stones 
of  various  sizes,  but  of  the  same  substainces,  were  picked 
out  of  the  moist  soil,  generally  from  a  depth  of  six  inches. 
One  stone  fell  through  the  roof  of  a  hut,  and  burled  itself 
in  the  earthem  floor. 

From  these  multiplied  evidences  it  b  proved  that,  in 
various  parts  of  the  world,  luminous  meteors  have  been 
.seen  moving  through  the  air  with  surprising  rapidity,  in  a 
ilirection  more  or  less  oblique,  accompani^  with  a  noise, 
commonly  like  the  whizung  of  cannon  balls,  followed  by 
explosion,  and  the  fall  of  bard,  stony,  or  semi-metallic 
jDasses4n  a  heated  state.  The  constant  whizzing  sound ; 
the  fact  of  stones  being  found,  similar  to  each  other,  but 
unlike  all  others  lb  the  vieiuty,  at  the  spots  towards  which 
the  luminous  body,  or  its  fragments  had  been  seen  to  move  ; 
the  scattering  or  ploughing  up  of  the  soil  at  those  spots, 
always  in  proportion  to  the  sine  of  the  stones ;  the  concuss- 
ion of  the  neighbouring  ground  at  the  same  time;  and  e^ 
pecially,  the  impin|^ng  of  the  stones  on  bodies  soinewhat 
ubove  the  earth,  or  lying  loose  on  its  surface,  aie  circum- 
stances perfectly  well  authenticated  in  these  reports ;  pro- 
ving that  such  meteors  are  usually  inflamed  hard  masses, 
descending  rapidly  through  the  air  to  the  earth. 
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Thksb  Splendid  meteors  are  generally  considered  as  the 
reiuk  of  a  combination  of  the  two  powtrs  of  magnetism 
and  electricity.  When  the  light)  or  auroroy  appears 
cbiefly  in  the  north  part  of  the  heavens,  h  is  called  the  ao- 
BORA  BOBSALiSy  or  NORtHERN  LIGHTS ;  and  when  chiefly 
in  the  soath  part,  the  aurora  aistralis,  or  soumBBM 
LtoRTS.  Where  the  alkscation  is  more  than  ordinarily 
brigltt  and  streaming,  ^ich,  however,  seldom  occurs  in 
the  north,  it  is  denominated  lvmbn  rorbai^e  ;  and  where 
these  streams  have  assumed  a  decided  curvature,  like  that 
of  the  rainbow,  they  are  distinguished  by  the  name  of  lu- 
minous ARCHES. 

The  aurora  is  chiefly  visible  in  the  winter  aeaaoQ,  and 
in  cold  weather.  It  is  usually  of  a  reddish  colour,  incli- 
ning to  yellow,  and  sends  out  frequent  coniacations  of  pale 
light,  which  seem  to  rise  from  the  horizon  in  a  pyramidal, 
unduhtting  form^  shooting  with  great  velocity  op  to  the  se- 
uith. .  This  meteor  never  appears  near  the  equator^  but 
of  late  years  has  frequently  been  seen  towards  the  south 
pole. 

The  amtura  borealis  has  appeared  at  some  periods  more 
frequently  than  at  others.  This  phenomenon  was  so  rare 
in  Ei^riand,  or  so  little  regarded,  that  its  appearance  was 
not  recorded  in  oar  annab  between  a  remarkable  one  ob- 
served on  the  14th  of  November,  1554,  and  a  very  bril- 
liant one  on  the  6th  of  March,  1716,  and  the  two  succeed- 
ing nights,  but  which  was  much  strongest  on  thefiKI  nigfat. 
Hence  it  may  be  inferred,  that  the  state  of  either  the  air 
or  earth,  or  perhaps  of  bo^,  is  not  at  all  times  fitted  for  its 
production* 

The  extent  of  these  appearences  is  surprisittgly  great. 
The  very  brilliant  one  referred  to  above  was  vbible  from 
the  west  of  Ireland  to  the  confines  of  Russia,  and  the  ^st 
of  Poland,  extending  over,  at  the  least,  thirty  degrees  of 
longitude,  and,  from  about  the  fiftieth  degree  of  latitade, 
over  almost  all  the  northern  part  of  Europe.  In  every 
place,  it  exhibited,  at  the  same  time,  the  same  wonderful 
features.  The  elevation  of  these  lights  is  equally  surpri- 
sing :  an  aurora  borealis  which  appeared  on  the  l6th  of 
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Deeember,  ITSTj  was  ascertained,  bv  a  mean  of  thirty 
computations,  to  have  an  average  faieiffnt  from  the  earth  of 
175  leagues,  equal  to  464  Eng&h  miles. 

Captain  Cook,  in  his  first  voyage  romd  the  world,  ob« 
serves  that  tbeae  ooniscations  are  frequently  visible  ta 
southern  latitudes.  On  the  l6th  of  Sefitemb^,  1770,  he- 
witnessed  an  appearance  of  this  kind  about  10  at  night, 
consisting  of  a  dull,  reddish  light,  and  extending  al^t 
twenty  degrees  above  the  horiaon.  Its  extent  was  very 
diflferent  at  different  times,  but  it  4Pts  never  less  than  eight 
or  ten  points  of  the  compass.  RlQrs  ci  light,  of  a  brighter 
colour,  passed  through  and  without  it ;  and  these  rays  van* 
ished  and  were  renewed  nearly  in  the  same  time  as.those 
in  tlie  aurora  borealis,  but  had  little  or  no  vibration.  Its 
body  bore  S.  S.  £.  from  the  ship,  and  continued,  without 
any  diminution  of  its  brightness,  till  twelve  o'clock,  when 
the  observers  retired.  The  ship  was  at  this  time  within 
the  tropic  of  capricorn. 

On  the  I7th  of  February,  1773,  during  his  second  voy- 
age. Captain  Cook  speaks  of  a  beautiful  phenomenon  that 
was  observed  in  the  heavens.  <^  It  consisted  of  long  col- 
umns of  a  clear  white  light,  shooting  up  from  the  horizon 
to  the  eastward,  almost  to  the  zenith,  and  spreading  grad* 
ually  over  the  whole  southern  parts  of  the  sky.  These 
columns  even  sometimes  bent  sideways  at  their  upper  ex- 
tremity; and,  although  in  most  respects  similar  to  the 
northern  lighu,  (the  aurora  borealis  of  our  hemisphere) 
yex  difl'ered  from  them  in  being  always  of  a  whitish  colour  ; 
whereas  ours  assume  vi^Sous  tints,  especially  those  of  u 
fiery  and  purple  hue.  ^Vbe  stars  were  sometimes  hidden 
by /and  sometimes  faiutly  to  be  seen  through  the  substance 
<.f  these  southern  lights,  aurora  austraUs.  The  sky  was 
generally  clear  when  they  appeared,  and  the  air  sharp  and 
told,  the  mercury  in  the  thermometer  standing  at  the  free- 
zing point ;  the  ship  being  then  in  58  degrees  south/'  On 
six  different  nights  of  tlvs  following  month  (March)  the 
same  phenomenon  was  observed. 

LUMBN  BOBEALE,OR  STREAMING  LIGHTS. 

On  the  8th  of  October,  1726,  uncommon  streams  oflight 
were  exhibited  in  every  part  of  the  heavens,  about  eight 
o'clock  in  the  eveiriog.    They  were  seen  throughout  Eog- 
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laad,  as  well  as  in  tbe  southern  parts  of  Europe.  TliQf 
were  mostly  pointed,  and  of  different  lengths,  asstiming 
the  appearance  of  flaming  sphires  or  pyramids ;  some  again 
were  truQcated,  and  reached  but  half  way ;  while  others 
liad  their  points  reaching  up  to  the  zenith,  or  near  it, 
where  they  formed  a  sort  of  catiopy,  or  thin  cloud,  some- 
times red,  sometimes  brownish,  sometimes  biasing  as  if  on 
fire,  and  sometnnes  emitting  streams  all  around  it.  This 
canopy  was  manifestly  formed  by  the  matter  carried  up 
l^  the  streaming  on  all  purts  of  the  horizon.  It  sometimes 
seemed  to  ascend  with  a^rce,  as  if  impelled  by  the  impe- 
tus of  some  explosive  agent  below ;  and  this  forcible  as- 
cent of  the  streaming  matter  gave  a  motion  to  the  canopy, 
and  sometimes  a  gyration,  like  that  of  a  whirlwind.  This 
was  manifestly  caused  by  the  streams  striking,  the  outer 
part  of  the  canopy  3  but  if  they  struck  the  canopy  in  the 
centre,  all  was  then  confusion.  The  vapours  between  the 
spires,  or  pyramids,  were  of  a  blood*red  colour,  which 
gave  those  parts  of  the  atmosphere  the  appearance  of 
blazing  lances,  and  bloody-coloured  pillars.  There  was 
also  a  strange  commotion  among  the  streams,  as  if  some 
liu-ge  cloud  or  other  body  was  moving  behind  and  disturb- 
ing them.  In  the  northern  and  southern  parts  tlie  streams 
were  perpendicular  to  the  horizon ;  butin  the  intermediate 
points  they  seemed  to  decline  more  or  less  in  one  way  or 
tlie  other  $  or  rather  to  incline  towards  the  meridian.  Sev- 
eral persons  declared  that,  in  the  time  of  the  streaming, 
they  heard  a  hissing,  and  in  some  places  a  crackling  noise, 
like  what  is  reported  to  be  often/^rd  in  earthquakes. 

-AlJ^aples,  on  tbe  iGth  of  Detember,  Ifsf,  early  in 
the  evening,  a  light  was  observed  in  the  north,  as  if  the 
.lirwas  on  fire,  and  (lashing.  Its  intenseness  gradually 
iiicrcasing,  about  seven  o'clock  it  spread  to  the  westwar<l. 
Its  greatest  height  was  about  65  degrees.  Its  extremities 
were  unequally  jagged  and  scattered,  and  followed  the 
course  of  the  westerly  wind ;  so  that  for  a  few  houn  it 
>{)rcad  considerably  wider,  yet  without  ever  reaching  the 
/.ciiith.  About  eight  o'clock,  a  very  regular  arch,  of  a 
t>araboIic  figure,  was  seen  to  rise  gently,  to  two  degrees 
o(  rectangular  elevation,  aad  to  twenty  degrees  of  horizon-. 
tal  amplitude.  At  ten  the  intenseness  of  the  colour  disap. 
5jeared  5  und  %  midnight  not  any  traces  of  this  phenomc- 
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Hon  were  kit.  It  was  seen  throughout  Italy ^  as  the  8id»e- 
quent  accounts  will  show. 

At  Padua^  on  the  appearance  of  this  extraordinary  in^* 
teor,  the  air  was  calfn^iind  the  barometer  remarkably  high* 
At  five  in  the  afternoon  a  blackish  zone,  with  its  upper 
timb  of  a  sky-colour,  appeared  near  the  horizon :  and  abore 
this  zone  was  another,  very  lusi^inotts,  resembling  the 
dawn  pretty  far  advanced.  The  highest  zone  was  of  a 
red  fiery  colour*  A  little  after  six  o'clock,  the  npper  parts 
of  these  zones  emitted  an  abundance  of  red  streamings,  or 
rays ;  their  vivid  colour  berog  occasionally  iotermixed  with 
wliJtish  and  dark  spots.  In  a  few  seconds  after,  there  is- 
sued from  the  west,  a  red  and  very  bright  column,  which 
ascended  to  ^e  third  part  of  the  heavens,  and  which,  a 
little  after^^iecame  curved  like  a  rainbow.  At  half  past 
«?ight,  almost  instantaneously,  the  bright  zone,  from  eight 
degrees  west  to  fifty  degrees  east,  became  more  vivid,  and 
rose  higher ;  and  above  this  appeared  a  new  large  one,  of 
a  red  fiery  colous,  with  several  successive  streamings  tend- 
ing  upward,  and  exceeding  sixty  degrees  of  altitude ;  the 
western  part  having  assumed  the  form  of  a  thin  cloud.— 
At  midnight  these  splendid  lights  disappeared  entirely. 

At  Bononia,  this  prprisiog  meteor  spread  to  such  an 
extent  as  to  occupy  about  one  hundred  and  forty  degrees  of 
tiie  heavens.  Its  light  was  so  vivfd  that  houses  could  be  dis- 
tinguished,  at  eight  in  the  evening,  at  a  very  considerable 
distance^  and  these  were  so  reddened,  that  many  persons 
thought  there  was  a  fire  in  the  neighbourhood.  At  that 
time  the  aurora  formed  itself  into  a  concave  arch  towards 
the  horizon;  and  in  half  an  hour,  at  its  eastern  limit,  a 
pyramid  was  displayed,  of  a  more  intense  colour  towards 
ilie  north,  from  the  centre  of  which  there  shot  up  vertically 
a  streak  of  light,  between  a  white  and  a  yellow  colour. — 
A  very  c^irk  narrow  cloud  crossed  the  whole  phenomenon, 
and  went  to  terminate  in  the  pyramid.  At  the  upper  part, 
a  very  considerable  tract  of  the  heavens  was  enlightened  by 
a  very  vivid  red  light,  which  was  interrupted  by  several 
streaks  or  columns  of  a  bright  yellowish  light.  These 
streamings  shot  up  vertically,  and  parallel  to  oich  other, 
the  narrow  cloud  seeming  to  serve  them  as  a  basis.  Undei 
the  cloud  there  bsued  forth  two  tails  of  a  whitish  light. 
!tunging  downward  on  a  basi^  of  a  weak  red,  and  seeming 
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to  kittdttr  and  dart  th^  i}gly|*dofimwBrd.  '  A  ^bUeatreak, 
which  passed  across  these  two  faHs,  and  exteaded  from 
one  encTof  the  phenomenon  to  the  other,  fai  a  potion  al- 
most parallel  to  the  aboTe-mentiooed  dond^  ga^e  a  splen- 
did efrect  to  the  whole.  Thi^  surprising  meteor  tfiseppear- 
ed  a  little  after  nine  o'clock }  but  an  abunduice  of  falling 
stars  were  aftorward  seen  in  liie  sooth. 

Similar  observations  were  made  at  Rome ;  but  in  Great 
Britain,  where  this  phenomenon  was  likewise  seen,  dif- 
ferent appearances  were  displayed.    At  Edinburgh,  at 
six  in  the  evening,  the  skj  appeared  to  be  in  flames.   An 
arch  of  red  light  reached  from  the  west,  over  the  zenith, 
to  the  east,  its  northern  border  beii^  tinged   with  a 
colour  approaching  to  bhie.    Tfaitf  aurora  did  not  first 
form  in  the  north,  as  usually  happens,  and  Aer  forming 
an  arch  there,  rise  to^ward  the  zenith;  neither  did  the 
light  shivery  and  spread  itself,  by  sudden  jerks,  over  the 
hemisphere^  as  Js  common;  but  gradually  and  gemly  stole 
;alonp;  the  faceof  the  heavens,  till  it  had  covered  the  whole 
hemisphere :  this  alarmed  the  vulgar,  and  was  indeed  a 
strange  sight*    At  Rosehlll,  in  Suss^,  it  appeared  as  a 
s^trong  and  very  steady  light,  nearly  of  the  colour  of  red 
ochre.    It  did  not  dart  or  flash,  bit,  kept  a  stc»dy  course 
against  the  wind,  which  blew  fresh  from  the  south-west. 
It  began  in  the  north-north-west,  in  form  of  a  piHar  of 
light,  at  a  quarter  past  six  in  the  evening :  ui  about  ten 
luinutes  a  fourth  part  of  it  divided  from  the  rest,  and 
never  Joined  again.    In  ten  minutes  more  it  described  an 
ur^b,  but  did  not  join  at  top;  and  at  seven  o'clock  it 
formed  a  bow,  disappearing  soon  after.    It  was  lightes: 
and  reddest  at  the  horizon,  and  gave  as  much  ligiit  as  a  full 
moon. 

LUMINOUS   iOlCHES. 

In  the  montli  of  March,  1774,  a  very  beautiful  luminous 
arch  was  seen  at  Buxton.  It  was  white,  inclraing  to  yellow : 
and  its  breadth  in  flbe  crown  was  apparently  equal  to  that 
of  the  rainbow.  As  it  approaclied  the  horizon,  each  leg 
of  the  arch  became  gradually  broader.  It  was  stationary 
and  fix?e  from  any  sensible  coruscations.  Its  direction  was 
from  north-east  to  south-west ;    and  its  crown  or  most 
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elected  part,  not  far  from  the  zenitlL  This  phcsomeooo 
lasted  about  half  an  hour. 

The  grandest  spectade  of  this  kind  which  appears  to 
have  been  seen  in  Great  Britain,  was  observed  at  Leeds,  in 
Yorkshire,  on  the  12th  of  April,  1783,  between  the  hoars 
of  nine  and  ten  at  night  A  broad  arch  of  a  bright  pale 
yellow,  and  haviqg  an  apparent  breadth  of  about  fifteen 
degrees,  arose  in  the  heavens,  and  passed  considerably^ 
south  of  .the  zenith.  Such  was  its  varied  density,  that  it 
appeared  to  consist  of  small  cohunns  of  light,  bavlpg  a 
sensible  motion.  A/kr  about  ten  minutes  innumerable 
bright  coruscations  shotout  atrigfat  angles  from  its  northern 
edge,  eloDgadag  themselves  more  and  more  till  they  had 
nearly  reached  the  northern  horizon.  As  they  descended, 
their  extremities  were  tipped  with  an  elegant  crimson,suGh 
as  is  produced  by  the  electric  spark  in  an  exhausted  tube. 
After  some  time  this  beautiful  northern  light  ceased  to 
shoot,  and,  forming  a  range  of  bright  yellow  clouds, 
which  extended  horizontally  about  the  fourth  of  a  circle, 
its  greatest  portion,  which  darted  from  this  arch  towards 
the  north,  as  well  as  the  doud-like  and  more  stationary  au« 
rora,  became  so  dense  as  to  hide  the  stars  from  view.  ■  The 
moon  was  deven  days  old,  and  shone  brightly  during  this 
scene,  but  did  not  eclipse  the  splendour  of  these  corusca- 
tions. The  wind  was  in.  the  north,  a  little  inclined  to 
the  east. 

A  similar  phenomenon  was  observed  at  Leeds  on  the  26th 
of  the  same  month.  From  a  mass,  or  broad  column  of  light 
la  the  west,  issued  three  luminous  arches,  each  of  which 
made  a  different  angle  with  the  horizon.  They  had  not 
been  viewed  many  minutes  when  they  were  rendered  in- 
visible by  a  general  blaze  of  aurora  borealis,  which  pos- 
Bessed  the  space  just  before  occupied  by  these  arches. 

IGNBUS  FATUI,  OE  BfOGX-FIIlES. 

TflXSB  meteors,  denominated  by  the  vulgar  inUitith-a* 
wUpj  and  j€Lchwith-(hlanthom;  and,  at  sc  a,  or  on  the 
coast,  Mariners*  lighiSy  or  St  Hehnd's  firtSj  are  now 
considered  as  real  exhalations  from  the  rarth,  produced  by 
gas,  vapour,  or  some  other  atteouatcf!  substance,  omunctiib^ 
from  vei^etable,  animal,  or  mineral  materials,  and  coni'* 
39 
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bined  With  tie  nmtteif  of  light  or  heat,  or-  botb-  Instead 
of  being  dense  or  solid,  they  are  uniformiy  nvettid  «dbtile  9 
And,  hist^d  oT  originating  hi  the  loftiest  regions  of  the 
atmosplien^,  of  beyond  its  range,  are  geiiorait«d  ibr  llie 
greater  pM  in  low  marshy  plains  or  Valleys*  *f  othofearfnl 
and  superstitions  they  are  a  source  of  as  much  terror  as-  the 
nobler  add  sublimer  a^eteors  which  have  jusc  been  con- 
templated ;  'and  h  ift  probable  that  they  have  oecasiofiatly 
been  the  source  of  real  and  extensive  dam^,  when  in  a 
state  6f  actual  combustion ;  and  that^qr  have  still  more 
frequently  seduced  a  timid  and  benighted  traveller  into 
dangerous  bogs  and 'quagmires. 

In  It  ALT,  in  the  Boloo^^sb  miBrroav,  they  are  so 
frequent,  in  the  morassy  grounds,  that  diey  are  to  be  seen 
.  every  night,  some  of  thein  affording  as  tnnch  ltg|ht  as  a 
\  kindled  torch,  and  others  not  being  larger  than  the  ilaine 
of  a  candle,  but  all  of  them  so  luminoiis  as  to  shed  a  lustre 
on  the  surroundrng  objects.  They  ate  coBStaatiy  id-motion, 
but  tbi^  motion  is  various  and  uncertain.  They  somettiues 
rise  and  at  other  times  sink,  occasionally  disappearing  of  a 
audden,  and  appearing  again  in  an  instanf  in  some  other 
pla ce.  They  usually  hover  about  six  feet  from  the  ground, 
differing  both  in  figure  and  size,  and  spp0adrog  out  a^d 
contracting  themselves  alternately.  Sometimes  they  break 
to  appearance  into  two  parts,  soon  after  uniting  again  in 
one  body;  and  at  intervals  float  like  waves,  letting  fall 
portions  of  ignited  matter,  like  sparks  from  a  fire.  They 
are  more  frequently  observed  In  winter  thAn  in  samnaer, 
and  cast  the  strongest  light  in  rainy  and  moist  weather. — 
They  are  riiost  friendly  to  the  banks  of  brooks  and  rivers:, 
and  to  morasses ;  but  are  likewise  sfeen  on  elevated  grounds, 
where  tliey  are,  ho  wever,  of  a  comparatively  diminativesize. 
In  the  month  of  iViarch,  1728,  a  travetier  being  in  a 
mountainous  road,  about  ten  miles  sonth  of  Bononia,  per- 
ceived, as  he  approached  the  river  Riovkderk,  between 
eight  and  nine  in  the  evening,  a  light  shining  very  brightly 
on  some  stones  which  lay  on  the  banks.  It  was  elevated 
about  two  feet  above  them ;  its  figure  describing  a  jia- 
rallclopid,  more  than  a  foot  in  length,  and  about  six 
inches  high,  its  longest  side  lying  parallel  to  the  hori- 
zon. Its  ijght  was  so  strong  that  he  could  distinguish 
ny  It  very  pJulnly  a  part  of  a  neighbouring  hedge,  and  the 
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appearance  if  that  of  an  oblong^  sometimes  roundisb,  fiery 
body,  with  a  long  tail.  It  is  entirely  harniless,  frequently 
sticking  to  the  hands  and  clothes  of  the  spectators^  without 
doing  them  the  least  injury. 

SPKCXKB  OF  THE  VMMEV* 

This  is  one  of  those  turioiis  and  interesdi^  atmospheri- 
cal phenomena,  or  deceptions,  which  proceed  from  one 
common  cau$e|an  irregolarity  in  the  tenuity  of  the  atmos- 
pheric flold.  This  fluid  is  commonly  of  an  horaqgeneouSj 
or  equable  tenuity,  aiid  consequently  suffers  the  rays  of  the 
sun  to  penetrate  it  without  any  obstruction  or  chan|;e;  but 
is  at  times  irregular,  and  composed  of  parts  of  bodies  of  {i 
denser  medium  than  its  general  texture  and  constitutioii. 
Under  these  circumstances^  the  fluent  ray^  if  it  do  not 
'enter  the  denser  medium  in  a  direct  or  perpendicular  Hoe, 
Will  be  either  reflected,  or  refracted,  or  both ;  and  the 
object  surveyed  through  it,  will  assume  a  new,  and,  not 
uofrequently,  a  grotesque  or  highly  magnified  appearance. 

The  Spectrk  of  the  Broken  is  an  aerial  figure  which 
is  sometimes  seen  among  the  Hartz  mountains  in  Hanover« 
This  phenomenon  has  been  witnessed  by  various  travellers, 
and  among  them,  by  M.  Haue,  from  whose  relation  the 
following  particulars  are  extracted.  ^'Having  ascended 
the  Broken  (mountain)  for  the  thirtieth  time,  I  wks  at 
length  so  fortunate  as  to  have  the  pleasure  of  seeing  this 
phenomenon.  The  sun  rose  about  four  o'clock,  and  the 
utmosphere  being  quite  serene  towards  die  east,  its  ravs 
could  pass  without  any  obstruction  over  the  Heinrichshobe 
mountain.  In  the  south-west,  however,  towards  the  moan* 
tain  Achtermannshohe,  a  brisk  west  wind  carried  before  it 
thin  transparent  vapours.  About  a  quarter  past  four  I  look- 
ed round,  to  see  whether  the  atmosphere  would  permit  me 
to  have  a  free  prospect  tothesoutb^west,  whenlobservei), 
at  a  very  great  distance  towards  the  Achtermannshohe,  a 
human  figure  of  mon<;trous  size !  A  violent  gust  of  wind 
liaving  almost  carried  away  my  hat,  I  clapped  my  liand  to 
it ;  and  in  moving  my  hand  towards  my  head,  the  colossal 
figure  did  the  same. 

''J^^^  pleasure  which  1  feU  at  this  discovery  can  hardly 
be  described  5  fori  bad  already  walked  many  a  weary 
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moumaiD,  in  full  expectation  that  they  should  fifidtkeman 
lying  dead,  Ijtetng  pei-suaded  that  the  swiAnesa  with. which 
he  ran  most  have  killed  htm ;  and  unagined  i^io  that  they 
should  pick  up  some  of  the  shoes  which  they  thought  the 
horses  must  have  lost,  in  gaUoping  at  so  furious  a  iBle> 
They  were^  however,  disappointedi  as  not  the  least  vestige 
of  either  man  or  horses  appeared,  not  so  much  as  the  mark 
of  a  horse's  hoof  on  the  turf. 

On  the  23d  of  June  of  the  following  year,  1744,  about 
half  past  seven  in  the  evening,  the  same  servant,  then 
residing  at  Blakehills,  at  an  equal  distance  from  the  moun- 
tain, being  in  a  field  in  front  of  the  famhhouse,  saw  a 
troop  of  horsemen  riding  on  Souter-Fell  side  in  pretty  dose 
ranks,  and*  at  a  brisk  pace.  Having  observed  Ihem  for 
some-  time  he  called  out  his  yoni^  masttr,  who  before 
the  spot  was  pointed  out  to  htm,  discovered  the  aeritt) 
troopers ;  and  Uus  pheaomeiioa  was  shortly  after  witness^ 
ed  by  the  whole  of  the  family.  The  visionary  horsemea- 
appeared  to  come  from  the  lawtst  part  of  Souter-Fell,  and 
were  visible  at  a  place  called  Knott :  they  then  moved  in 
rrgular  troops  along  the  side  of  the  Fell,  till  they  oaaae 
opposite  to  Blakehills,  when  they  went  over  the  mountain. 
I'hey  thus described  a  kind  of  curvilinear  path,  and  their 
(irst  as  well  as  their  last  appearance,  was  bounded  by  the 
Uyoi  of  the  mountain.  Their  pace  was.  that  of  a  regular 
swift  walk  ^.and  they>  were  seen  for  upwards  of  two  hours, 
when  darkness  intervened.  Several  troops  were  seen  im 
succession,  and  frequently  the  last,  or  last  but  omt  in  the 
^roop,  would  quit  his  position,  gallop  to  the  front,  nod 
then  observe  the  same  pace  with  the  others.  The  same 
change  was  visible  to  all  the  spectators;  and  the  sight  of 
this  phenomenon  was  not  confined  to  Blakehills,  but  was 
witnessed  by  the  inhabitants  of  the  cetta^es  within  assik^ 
Jt  was  attested  before  a  mae^istrate  by  the  two  above^uted 
individuals  in  the  month  of  July,  1785-  Twenty-six  pa*- 
s^cns  are  Said  in  the  attestation  to  have  witnessed  tite  roarcji 
of  tht^se  apridl  trhveiUrrs. 

it  should  be  ren.arked  that  these  appearances  were  ol>- 
serv'd  on  the  eve  of  the  rebellion,  when  troops  of  hort»-> 
men  might  he  privitriy  exercising;  and  as  the  imitative 
powrrs  of  thv  .Spectre  of  the  Broken  demonstimte  that  the 
51-  tmns  of  human  beings  are  sometimes  pictured  in  the 
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as  fully  convinced  as  any  of  as  that  we  were  drawing  near 
to  the  water's  edge,  dnd  became  hidignaat,  when  the  Arabs 
maintained,  that  within  an  hour  we  should  reach  Rosetia, 
by  crossing  the  sands  in  the  direct  line  we  then  pursued, 
and  that  there  was  no  water,  *  What,'  said  he,  giving  way 
to  his  impatience, '  do  you  suppose  me  an  ideot,to  be  per- 
suaded contrary  to  the  evidence  of  my  senses  ?'  Tlie 
Arabs,  smiling,  soon  paci6ed  him,  and  compdeteiy  aston- 
ished the  whole  party,  by  desiring  us  to  look  hack  at  ilie 
desert  we  had  already  passed,  where  we  beheld  a  precisely 
similar  appearance.  It  was,  in  fact,  the  miragey  a  prodigy 
to  which  every  one  of  us  were  then  strangers,  ahbougli  ii 
afterwards  became  more  familiar.  Yet  upon  no  future  oc- 
casion did  we  ever  behold  this  extraordinary  iilustoa  so 
marvellously  displayed.  The  view  of  it  afforded  us  ideas 
of  the  horrible  despondency  to  which  travellers  must  some- 
times be  exposed,  who,  in  traversing  the  interminable  des- 
ert, destitute  of  water,  and  perishing  with  thirst,  have 
sometimes  this  deceitful  prospect  before  their  eyes." 

This  appearance  is  often  seen,  when  the  sun  shines,  iij». 
on  the  extensive  flat  sand  upon  the  shores  of  the  Bristol 
channel,  in  Somersetshire,  and  probably  on  the  sea-shore 
in  other  parts  of  England  3  the  cause  is,  we  believe,  the 
evaporation  of  water. 

TATA   MORGANA. 

Af  wh<»ii  a  fhephcrd  of  the  hebride  isles 
Placed  far  amid  the  melancholy  main, 
(Wlieiher  it  be  Joae  fancy  him  beguiles,  ^ 

Or  that  aerial  beings  sometiiDes  deign 
To  stand,  embodied,  to  our  senses  plain) 
Sees  on  the  naked  hill,  or  valley  low, 
I'he  whilst  in  ocean  Phcebue  dips  bis  wain, 
A  vast  assemblage  moving  to  and  fro  ; 
Then  all  at  onrt  in  air  dissolves  the  wCindrous  show, 

Thomso.^- 

These  optica!  appearances  of  figures  In  the  sea  and  air, 
ill  the  Faro  of  Messina,  are  the  gfreat  delight  of  the  popii- 
lace,  who,  whenever  the  vision  is  displayed,  runabout  the 
streets  shouting  for  joy,  and  calling  on  everv  one  to  p^r- 
ake  of  the  glorious  sight.  To  produce  this" pleasing  de- 
P"on,  many  circum&laiices  must  concur  which  are  no: 
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A  It  unmi  £i?i  t»  'Limadft  bf  nliuCiipba-icBL  r«fi:4CkJd|i  4e- 
{■iLFteil  }VL  HasUngi  uti  lilti  i^kU  or  July,   l^^^ti.     W,  Ltt- 
iti-amj  (ls4^r  If ,  K.  S.  liikiMg  in  h'n  dVmMf  romtt,  (ilKAied  h 
r^ie  irantde^  dottC  lo  die  M^-sliur4:,  ■.ml  ixatl^  {rcii»ttn|g  Ov 
^uuUif  abdut  flv€  111  the  afuniuciUi.  tuul  bit  tittniuau  ta^ 
ilqtily  druwii  hy  n  gttal  number  oi  pt^tplti  rpqoifig  dcprtt 
*a  \hc  Kn-4ide.     f^Fi  etiqiikiiig  iJi«  rcAioa,  be  wu  inCorda- 
r^il  ibmi  ibi!  cD^t  Lit  Fmnrc  wju  fkflial^  ii?  be  dblki||^Ulic4 
tjy  t^iir  naked  eye.     On  ggiug  duvra  tM  ihi!  sbaW}  he  wju 
'■jjrprlsifd  tu  Aad  ibnl,  even  ivitllCUl  liie  asstfUincfi  dL  ^  l^ 
aCtrjlf^l^t!  tCfuld  vdiy  plainly  k?  ibc  el'kffi  HU  thevp^l^mitti 
cwi^t ;  i^'hicbn  Bl  tilt  Qiia rest  ^jin^  9tv  b^iWfxn  fi.n\v  aOil 
nfti^  rtlU«  diatnntj  flshO  aru  not  im  b*  di««ri3t»l,  frOQi  that 
[q^  ailuaUorFif  hy  ihtj  uVd  uT  Lbe  b«EL  pluses.     Tlwy   a^ 
pcared  lO  be  (?n]y  a  few  iniiua  cjfT,  aJUl  aMUM^  la  CThend  CST 
^ome  leaigucs  Hinni;  tliL^  luoii.     Poci^ui;  bW  walk  vloiff 
^Ihf  ttiorc:  ID  ihe  cq^t^varilp  close  in  ibfi  wMBf'^  migr^  mt^ 
I  onv«riEaE  on  the  Aubjci;:!  wiib  ibe  auIckti  jwd  j^tenfUf 
'Jiry  roulJ  nctij,  m  fu^i^  he  p(!C5U[«d«d  of  Uie  rfflliQMLfbi^ 
ippcnrancf- ;  but  booq  bvcjune  m  iborDtiiiltliy  (t^TioiV^  biy 

,im  tht'  LJiiTerecLi  laLtcoii  they  !ni4  lit-cn  a£custoniiflil  to ' 
■*4fU  rt^*    Uic  Kfly,  I  [ye  Olfl  H<iJi,i  ef  ^liiEk*  li*'  WJndjrtiH, 

.   Boul Ji^n^  J  uijjetbrr  wilh  St,  VajJ*'J>'i  "» J  *^  f*' 
H  lUe  ctKWt  of  Picurd;^,     Tiui Uk^i ifliftMrLl* iyii/in 

41  il  ibey  b4d  fLi«n  A^Uiag^  at  VkjnUtl^  diMHtKe,  itAa  tkv 
ii'irlinnn. 
Ilsni  Ehe  t;;i:iti;'j-i|  nilii^.  iv|ii^.b  In  af  a  vtry  DOB-V^ijiarBbla 

ytliUit^  f  r^W}  fbtf  ibufr-  be  cuJU  | 


liee  |;rii4'Ualb'  allien  ring  mold  tk-ra(«iiT*^<l*PP'™k^'^ 
wrer  u  li  wejfr,  sbnl  ibey  iwlnled  uuij  «m1  iimflj*dj|| 
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pearance  of  three  8U0S|Which  were  then  extremely  brilliant. 
Beneath  a  dark,  watery  cloud,  in  the  east,  nearly  at  its 
centre,  the  true  sun  shone  with  such  strong  beams,  that 
the  spectators  could  not  look  at  it  ^  and  on  each  side  were 
the  reflections.  Much  of  the  firmament  was  elsewhere  of 
an  azure  colour.  The  circles  were  not  coloured  like  the 
rainbow,  but  white  $  and  there  was  also,  at  the  same  time, 
higher  in  the  firmament,  and  towards  the  south,  at  a  con- 
siderable distance  from  the  other  phenomena,  the  form  of  a 
half  moon,  but  apparently  of  double  the  size,  with  the 
horns  turned  upward.  This  appearance  was  within  of  a 
fiery  red  colour,  imitating  that  of  the  rainbow.  These 
phenomena  faded  graduaUy,  after  having  continued  about 
two  hours* 

Two  mock  suns,  an  arc  of  a  rmnbow  inverted,  and  a 
halo,  were  seen  at  Lyndon,  in  the  county  of  Rutland,  on 
the  22d  of  October,  1 62 1 ,  at  eleven  in  the  morning.  There 
had  been  an  aurora  borealis  the  preceding  night,  with  the 
wiadat  west-southi^west*  The  two  parhelia,  or  mocksuos, 
were  bright  and  distinct,  and  in  the  usual  places,  namely, 
in  the  two  intersections  of  a  strong  and  large  portion  of  a 
halo,  with  an  imaginary  circle  parallel  to  the  horizon,  pass- 
ing through  the  true  sun.  Each  parhelion  had  its  tail  of 
a  while  colour,  and  in  direct  oppositbn  to  the  true  suo ; 
that  towards  the  east  being  20  degrees  or  25  d^rees  long, 
and  that  towards  the  west  lO^*  or  12^,  both  narrowest  at 
the  remote  ends.  The  mock  suns  were  evidently  red 
towards  the  «un,  but  pale  or  whitish  at  the  opposite  si^t!^ 
as  was  the  halo  also.  Still  higher  in  the  heaveH.  was  aii^n 


of  a  curiously  inverted  rainbow,  about  the  i^Mile  ofjtti 
disuoce  between  the  top  of  the  halo  and  the  veiiex.  TliU 
arc  was  as  distinct  in  its  cdours  as  the  common  rainbow, 
and  of  the  same  breadth.  The  red  colour  was  on  the 
convex,  and  the  blue  on  the  concave  of  the  arc,  whicli 
seemed  to  be  about  90«  in  length,  its  centre  being  in  or  nea  r 
the  vert^.-  Ontl^etop  of  the  halo  was  a  kind  of  inverted 
bright  arc.  This  phenomenon  was  seen  on  the  followin::: 
Uay^  ^nd,agaitt,  on  the  26th.  On  the  1 1th  pf  the  preceding 
luontli,  September,  a  very  splendid  and  remarkable  aurora 
horenlis,  presenting  truly  unaccountable  motions  and  re- 
i"ovaU,  was  witnessed  at  Rutlandshire,  in  Northfaampton- 
shire,andaiBath. 

Digitized  by  Google". 


^M 

^      t,l*titf|   fMir«ow 

1 

^ 

^^^^^r^^^^    — 

fl^  itfif  ifl^lr^  t  A  >*«c  w  I  *  f » r^  *t  ♦•  •• ' 

<*< 

i.  n 

■  1  r  i« 

•  1 1 

.     ,    t 

^^^^^^^by  tiKidn 

1 

:                 -1  J 

ix»#oiiirrftio  lAi^iwwv 

•Iff' 

aumi 

1 

Mil 

\'^ 

•  -if 

^^^^^^^^^^H  f 

^1 

1 

.  .1 

J 

444  ATMOSPHERICAL  PHENOMENA. 

^'  fame  order  and  disposition.  What  was  however^  most 
**  TtttMJ^kBbhtf  was  this,  that  mlthoqgb  six  or  seven  persons 
^  were  thus  standing  close  toeether,  each  of  us,  saw  the 
'<  phenoflBenoo  as  it  regarded  himself,  but  did  not  perceive 
<<  it  in  the  others.  This,  adds  Bouguer,  is  a  kind  of  apoib- 
**  esiS|  in  which  each  of  the  spectators,  seong  his  head 
<<  adorned  with  a  glory  formed  of  three  or  four  concentric 
'^'crowns  of  a  verj  vivid  colour,  each  of  them  presenting 
**  varieties  nmilar  to  those  of  the  first  rainbow,  tranquilly 
"  enjoys  the  sensible  pleasure  of  reflecting  that  the  brilliant 
**  garland  he  cannot  discover  in  the  others  b  destined  for 
'<  himself  alone.'' 

A  similar  phenomenon  is  described  by  Mr.  Hagartb, 
F.  R.  S.  as  having  been  seen  by  him  on  the  I3th  of  Feb- 
jvary,  1780.  His  rebttion  is  as  follows.  ^^  la  ascending^, 
at  Rhealt,  the  mountain  which  forms  the  eastern  boundary 
of  the  vale  of  Clwyd  (in  Danbigshire)  I  observed  a  rare 
tmA  carious  phenomenon.  In  the  road  above  me,  I  was 
struck  with  the  peculiar  appearance  of  a  very  white  shi- 
ning cloud,  which  lay  remarkably  close  to  the  ground. — 
The  sun  was  near  setting,  but  shone  extremely  bright :  I 
walked  up  to  the  cloud,  and  my  shadow  was  projected  into 
It,  its  superior  part  being  surrounded,  at  some  distance,  by 
a  cirsle  of  vacious  colours,  whose  centre  appeared  to  be 
uearthe  situation  of  the  eye,  and  whose  ciroomference  ex- 
tended to  the  shoulders.  This  circle  was  complete,  ex- 
cept what  the  shadow  of  my  body  intercepted.  It  e  Aibi^ 
ted  the  most  vivid  colours,  the  red  being  outerQiost,  all  of 
them  appearing  in  the  same  order  and  propoiiion  as  they 
ure  presented  to  the  view  by  the  rainbow.  It  resembled 
very  exactly  what  hi  pictores  is  termed  a  olort,  surround- 
ing the  heads  of  saints :  not  indeed  that  it  exhibited  the  lu* 
ininous  radiance  that  is  painted  close  to  the  head,  but  an 
aich  of  concentric  colours  placed  seoairately  and  distinctly 
1  roni  it.  As  I  walked  forward^  this  gWy  approached  Or  re- 
tired,  just  as  the  inequality  of  the  ground  shortened  or 
1<  ogthened  my  shallow.  The  cloud  being  sometimes  in  a 
Mnall  valley  below  me,  sometimes  on  the  same  level,  or  on 
liij^her  ground,  the  variation  of  the  shadow  and  glory  be- 
caniQ  extremely  striking  and  singular.  To  add  to  the 
beauty  of  tlie  scene,  there  appeared,  at  a  considerable  diss- 
Tance,  to  the  rJght  and  left,  the  arches  of  a  ^-hite  fhinmcr 
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diipeted  m  an  trKgukur  iiianMr,.aiway8  exhibits  tbesajne 

nUetoii^striket  the  highest  and  moat  pointed  objects  ia 
its  way,  in  preference  to  others,  as  high  hiUs,  trees,  spires, 
nnsts,  &c ;  and  all  pointed  eoadnctors  receive  and  throw 
off  the  electric  fluid  more  readily  than  those  which  are 
terminated  by  flat  surfeoes.  Lightning  is  observed  to  take 
the  best  and  readiest  conductor;  and  this  is  also  the  case 
with  Mectrichy,  in  the  discharge  of  the  Leyden  phial; 
whance-Doctor  Franklin  inferred  that,  in  a  thunder«stoin, 
it  would  be  safer  for  a  person  to  have  his  clothes  wet  than 
dry.  LightniBg  boms,  dissolves  metals,  rends  some  par* 
trcular  bodies,  such  as  the  roots  and  branches  of  trees, 
strikesperspns  with  blindness,  destroys  animal  iife,deprivea 
aagaeliof  thrir  virtue,  and  reverses  their  poles;  and  these 
aie  the  wdl  known  properties  of  electricity. 

Lightniiig  not  only  gives  polaiity  to  the  magnetic  needle, 
but  to  all  bocBes  which  have  any  portion  of  iron  in  then>, 
»\^skfStci  and,  by  observing  which  way  the  poles  of 
4iese  b<NUfls  lie,  the  direction  in  which  the  stroke  bu  pass* 
edmay  be  known  with  the  utmost  certainty. 
.  In  order  to  demonstrate,  by  actual  experiment,  the 
identity  of  the  electric  fluid  with  the  mattter  of  lightning, 
Doctor  Franklin  contrived  to  brii^  lightning  from  the 
hMvens  by  means  of  an  efedrical  kite,  which  he  raised  on 
the  approach  of  a  thunder  storm ;  and,  with  the  electricity 
thus  obtained,  charged  phtals,klndled  spirits,and  performed 
all  other  electrical  experimenu,  as  they  are  usually  exhibit- 
ed by  an  excited  glo^  or  tube.  This  happened  in  1752, 
»  month  alter  the  French  electricians,  porsmng  the  method 
which  he  had  proposed,  had  verified  the  same  theory ;  but 
without  any  knowledge  on  his  part  of  what  they  had  done. 
On  the  following  year,  he  further  discovered  that  the  air  is 
sometimes  electrified  positively,  and  sometimes  negatively ; 
and  that,  in  the  course  of  one  thunder^orm,  the  douds 
change  from  positive  to  ni^tive  electricity  several  times. 
He  was  not  long  In  percei^g  jtbat  this  important  discover 
vy  was  capable  of  being  ap^^  to  practical  nse;  and  pro- 
posed a  method,  which  he  soon  accomplished,  of  seon^ 
huHtfiags  from  being  daknaged  by  lightning,  by  means  ot 
«oi^tactors,  the  use  ofiwhich  is  now  universally  known. 
•  From  a  number  of  judicious  experiments  made  by  hiro, 

■      Digitized  by  Google 


■1 

■ 

I 

I 

^■M 

^ 

^         ^            1 

^^^nSt'^'    -   r    f!    = 

^^^1 

H 

^H 

P  ♦'-'^  *  *•      '                       1 

^H    tn 

ifl| 

Bl 

^^H     tM. 

,^fflP 

^^mT 

^  it 

^^H  «>  »  ' 

^H  fiii- 

^J 

^H  ii 

1 

^^H   t.j-i 

J 

^1    cU 

^M  ^t  ' 

^'UK^nc  tu 

^H    rn 

■  '  >  <!nutlni;. 

^H  Oil 

'    'wtij 

^^1    «li' 

'U 

H  11 

•  •                        c 

H  tIm 

' 

I  u 

^H  a^^ 

M^t 

^^v  . 

H  1*^^' 

'i.^ 

^H  r^j 

■■' '  J 

^H  i»(i'  > 

m 

^H  III 

,f  t 

^^L        '.^J^.    IKJI" 

^^^KL  ' 

jnitaj 

^^F5ii^^ 

.*  II. 

•1. 

4 

"• 

H  <" 

•  ♦ 

^B  4it 

^ 

^ 

■ 

■ 

_^^^^^^^^^^^^^^^^^^^^^H 

Ml  ATMOSPHERICAL  FH£NOM£jVA. 

few  y afds  •f  a  tree,  but  not  qnite  near  it»  SigucMr  Beccaria, 
teirever^  oaatioos  persons  Jiot  to  depead  oo  a  higber,  or^ 
aoaU  cases,  a  better  coKbiclof  than  their  own  body  ^  since, 
nccoidiiig  to  his  repealed  obsenratioos,  the  lightniDg  by  no 
sneans  descends  in  one  undivided  track,  but  bodies  of  Ta« 
rioBS  kinds  condact  their  share  of  it  at  tlie  same  time,  in 
to  Ihesr  quantity  and.  eondoctiog  power.  The 
'  earl  Stanhope|  in  his  principles  of  Electricity,  ob* 
fes  that  damage  may  be  done  by  lightning,  not  only  by 
Ibejnain  stroke  and  lateral  ezplostoa,  but  likewise  by  what 
hecalls  tub  arruaMiNO  stbokx  $  that  is,  by  the  sudden 
Tioltnt  return  of  that  part  of  the  natural  share  of  electricity 
of  any  conducting  body,  or  any  coBDriiinotioB  of  conducting 
bodies,  which  had  been  gradually  ejcpdledfiom  such  body 
w  bodies  respectively,  by  the  superinduced  elastic  eiectrt« 
sal  pressure  of  a  thunderwcloud's  deetrical  atmospheres* 

Among  the  awful  phenomena  of  nature,  none  hmre  ex- 
cited more  terror  than  thunder  and  lightning.  It »  recorded 
of  a^reral  of  the  profligate  Roman  Emperors,  who  had  pro* 
cured  dremselves  to  be  deified,  that  when  they  heard  the 
thuqder,  tl^y  Iremblingly  concealed  themselves,  acknow- 
ledging  a  djvtne  power  greater  than  their  own— a  Jupiier 
tkundeting  in  the  Aeot^ns. 

aSMAIUUBLE  THUNDBA-8TOBM8. 

A  FEW  instances  in  which  the  efiects  of  these  storms 
have  been  particularly  characterised,  will  be  both  interest- 
ing and  instructive. 

That  fermented  liquers  are  apt  to  be  soared  and  spoiled 
by  thunder,  is  a  fact  well  known ;  but  that  dried  substances 
should  be  so  acted  on,  is  a  still  more  remarfcabh!  pheno*- 
menon,  and  not  so  easy  of  etplaaation.  It  happened,  ho  w«> 
ever,  eome  years  ago,  that  in  the  immense  granaries  of 
9Ai«T2ic,  the  repoMtories  of  the  corn,  of  Poluh  growth, 
intended  for  ^xp^tatlon,  the  wheat  and  rye,  which  were 
before  dry  and  sweet,  were,  by  the  effect  of  a  violent  thoa* 
der'^storm  in  the  ftigilt,  rendered  clammy  and  stinking,  in- 
somuch that  it  required  several  weeks  to  sweeten  them 
and  render  them  fit  for  shipping. 

The  efiects  of  a  thuader-siorm  on  a  house  and  lis  Ait^ 
I'iture,  as  New  Fobok,  Ireland,  on  the  9ih  of  Aaguat, 
i  *  07,  were  very  singuliur.    It  was  observedthat  the  day 
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In  the  parish  of  Samfokd*Courtnbt,  near  Oakhamp- 
ton,  in  DevoDjOn  the  7th  ot'October,  1811,  about  three  in 
the  afteraoon,  a  sudden  darkness  came  on.  Several  per- 
sons being  in  the  churcii^porch,  a  great  fire-ball  fell  among 
them,  and  threw  them  down  in  various  directions,  but 
without  any  one  being  hurt.  The  ringers  iu  the  belfry  de- 
clared that  th(7  never  knew  the  bells  go  so  heavy,'  and 
were  obliged  to  desist  ringing.  Looking  down  from  tlie 
belfry  into  tlie  church,  they  perceived  four  fire4ialls,  which 
suddenly  burst,  and  the  church  was  filled  with  isfe  and 
smoke.  One  of  tiie  congregation  received  a  blow  in  the 
neck,  which  caused  him  to  bleed  both  at  nose  and  mouth. 
lie  obser\'ed  the  fire  and  smoke  to  ascend  to  the  tower, 
where  a  large  beam,  on  which  one  of  the  bells  was  hun«r, 
was  broken,  and  the  gudgfK>n  breaking,  the  bell  fell  to  the 
fioor.  One  of  the  pinnacles  of  the  tower,  next  the  town, 
was  carried  away,  and  several  of  the  stones  were  found 
near  a  barn,  at  a  considerable  distance  from  the  church. 

On  the  15th  of  December,  17^4,  a  vast  body  of  light- 
ning fell  on  the  great  hulk  at  Plymouth,  ft  burst  out  a 
fmle  or  two  to  the  westward  of  the  hulk,  and  rushed  towards 
it  with  mcredible  velocity.  A  portiim  of  the  derrick  (^a 
part  of  the.  apparatus  which  serves  to  hoist  hi  and  fix  the 
masts  of  the  men  of  war)  was  cut  out,  of  a  diameter  of  at 
least  eighften  inches,  and  about  fifteen  feet  in  length :  this 
particular  piece  was  in  three  or  four  places  girt  with  iron 
hoops,  about  two  inches  broad,  and  half  an  inch  thick, 
which  were  completely  cut  in  two  by  the  lightning,  as  if 
done  by  the  nicest  hand  and  instrument.  The  lightning 
was  immediately  succeeded  by  a  dreadful  peal  of  thunder, 
and  that  by  a  most  violent  shower  of  hail,  the  hailstones 
being  as  large  as  nutmegs,  and  for  the  greatest  part  of  the 
same  size  and  shape. 

.  Among  the  many  fatal  accidents  by  lightning  which  have 
l^efalleu  ships,  the  following  is  a  remarkable  instance.  Iu 
the  year,  174(>,  a  Dutch  ship  hiy  in  the  road  of  Batavia, 
and  Ws  |ureparhig  to  depart  for  Bengal.  The  afternoon 
wasxulni,  and  towards  eveuing  the  sails  were  loosed,  tii 
take  advantage  of  the  wind  which  then  constantly  blows 
^rooi  th^  hind.  A  black  cloud  gathered  over  the  htUs,'  and 
was  brought  by  the  wmd  towards  the  ship,  wbkh  it  hail 
'  «o  sooner  readied,  than  a  clap  of  thunder  burst  from  it. 
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touched  the  filings  of  metal  in  the  glass  vessel.  On  ex- 
amining the  effects  of  the  lightning  in  the  Professor's  cham* 
ber,  the  door-case  was  found  split  half  through,  and  the  door 
torn  oflT,  and  thrown  into  the  chamber.  The  lightning 
therefore  seems  to  have  continued  its  coursealong  the  chain 
conducted  under  the  ceiling  of  the  apartment. 

In  a  Latin  treatiseipubhshed  by  M.  Loroonosow,  mem- 
ber of  tlie  Royal  Academy  of  Sciences  of  St.  Petersburgfay 
several  curious  particulars  are  mentioned  relative  to  Uiis 
melancholy  catastrophe.  At  the  time  of  his  dteth,  Pro* 
fossor  Richman  had  in  his  left  coat«pocket  seventy  silver 
coins,  called  rubles,  which  were  not  in  the  least  altered  by 
the  accident  which  befel  him.  His  ciock,  which  stood  in  the 
corner  of  the  next  room,  between  an  open  window  and  the 
door,  was  stopped ;  and  the  a$hes  from  the  hearth  thrown 
about  the  a  partmen  t.  Ma  ny  persons  without  doors  declared 
tliat  they  actually  saw  the  lightning  shoot  from  the  cloud  to 
the  Professor's  apparatus  at  the  top  of  his  house.  The 
author  in  speaking  of  the  phenomena  of  electricity,  observes 
Uiat  he  once  saw  during  a  storm  of  thunder  and  ligfatolng, 
brushes  of  electrical  fire,  with  a  hissing  ooise,  communis 
catcbetween  the  iron  rod  of  his  apparatus  ^d  the  side  of 
his  window,  and  that  these  were  three  feet  inlimgtb,aiid  a 
toot  in  breadth. 

HAXL    STORMS. 

Ox  tiie  l7th  of  July,  1666^  a  violent  storm  of  hail  fell 
on  the  coasts  of  Norfolk  and  Sufiblk.  At  North  Yarmouth 
the  hail-stones  were  comparitively  small ;  bal  at  Snape» 
bridge  one  was  taken  up  which  measured  a  foot  In  clrcum* 
Terence;  at  Seckford  Hall,  one  which  roeasored  nine 
inches;  and  at  Melton,  one  measuring  eight  inches.  At 
Friston  Hall,  one  of  these  bait-stones,  being  put  into  a 
balance,  weighed  two  ounces  and  a  half.  At  Aldboruugli« 
it  was  affirmed  that  several  of  them  were  as  large  as  turkies' 
eggs.  A  carter  had  iiis  head  broken  by  them  tlirough  a 
stiiE  felt  hat :  hi  stxne  places  it  bled,  and  in  others  tumours 
arose :  the  horses  were  so  pelted  that  they  hurried  away 
h is  cart  beyond  all  commuad .  Tlie  haiUstoncs  were  wiihe, 
smwth  without,  and  shining  within. 

On  the  25th  of  May,  1686,  the  city  of  Lille,  in  Flanders, 
^rns  visited  bv  a  tremendous  hail  storm.     The  huil-stones 
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On  the  4th  of  May,  1767,  at  Hitcbin  in  Hertfotdshirp, 
ftf«er  a  violent  thunder-Mom,  a  black  cloud  suddenly  arose 
in  the  sooth-wesC)  about  two  o'clock  in  the  afternooD, 
the  wiad  then  blowing  strongly  in  the  east,  and  was  almost 
instantly  followed  by  a  shower  of  hail,  several  of  the  hail- 
stones which  fell  measaring  from  seven  or  eight  to  thirteen 
or  fourteen  inches  in  diameter.  The  extremity  of  the 
Storm  fell  near  OfBey,  where  a  young  man  was  killed, 
and  one  of  his  eyes  were  beaten  out  of  his  head,  his  body 
being  in  every  part  covered  with  bruises.  Another  person, 
nearer  to  Offley,  escaped  with  his  life,  but  was  much  brais- 
ed. At  a  nobleman's  seat  in  the  vicinity^  seven  thousand 
squares  of  glass  were  broken,  and  great  damage  was  d6ne 
to  all  the  neighbouting  houses.  The  large  hail  stones  ^H 
in  such  insmense  quantities,  that  they  tore  np  the  ground, 
and  split  many  large  oaks  and  other  trees,  cutting  down 
extensive  fields,  of  rye,  and  destroying  several  hundred 
acres  <d  wheat,  barley,  &c.  Their  figures  were  various, 
some  being  ovid,  others  round,  others  pointed,  and  others 
agun  flat. 

HURRICANES. 

Tfls  ruin  and  desolation  aecompanjring  a  hurricane  can 
scarcely  be  described.  Like  fire,  its  resistless  force  rapidly 
consumes  every  thing  in  its  track.  It  is  giteerally  preceded 
by  an  awful  stillness  of  the  elements,  and  a  closeness  and 
mistiness  in  the  atroospherej  which  make  the  sun  appear 
red,  andtbe  stars  of  more  than  an  ordinary  magnitude.  But 
a  dreadfbl  reverse  succeeding,  the  sky  is  suddenly  overcast 
and  wild  j^^e  sea  rises  at  once  from  a  profound  calm  into 
monntains;  the  wind  rages  and  roars  like  the  noise  of 
cannon ;  therein  descends  in  a  deluge ;  a  dismal  obscurity 
envelopes  the  earth  with  darkness ;  and  the  superior  regions 
appear  rent  with  lightmng  and  thunder.  The  earth,  on 
these  occasions,  often  does,  and  always  seems  to  tremble, 
while  terror  and  consternation  distract  all  nature :  birds  are 
carried  from  the  woods  into  the  ocean ;  and  those  whose 
element  is  the  sea,  fly  for  refuge  on  hind.  The  affrighted 
aoimals  in  the  fields  assemble  together,  and  are  almost 
•uffocated  by  the  iis^etuosity  of  the  wind,  in  searching  for 
^neiter,  which,  when  founds  serves  them  oidy  ibr  destruc- 
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In  the  West  lodiesy  the  bte  tremendous  bmrieane  of  the 
2l8t  of  October,  iSlZy  was  particularly  severe  at  the  IsU 
and  of  St.  Lucie.  All  the  vessels  in  the  port  wen  entirely 
lost.  The  Govemmeni-hottse  was  blown  down,  and  all 
withm  its  walls,  comprising  the  Governor,  his  lady,  and 
cbUd,  his  staff,  secretaries,*  servants,  &c.  amomitii^  to 
about  thirty  persons  buried  in  its  rums:  not  one  survived 
the  dreadful  accident;  and  still  more  horrid  to  relate,  the 
barracks  of  the  officers  and  soldiers  were  lienolished,  and 
att  within  then  f  about  two  hundred  persons)  lost.  All  the 
estates  on  the  isWnd  were  reduced  to  a  heap  of  ashes.  At 
Bomitttca,  nearly  the  whole  of  the  town  was  inundated, 
with  an  immense  destruction  of  property. 

In  Great  Britain,  a  dreadful  hurricane,  commonly  called 
the  great  stoi m,  set  in  at  ten  at  night,  on  the  2Gth  of  No- 
vember,  1703,  and  ra|;ed  violently  until  sevenr  the  next 
morning.  It  extended  its  ravages  to  every  part  of  the  king- 
dom. In  the  capital,  upwards  of  two  thousand  stacks  of 
'  cUmnies  were  blown  down.  The  lead  on  the  tops  of  sev- 
eral chuiches  was  rolled  up  like  skins  of  parchment.  Ma- 
ny houiles  «irere  levelled  with  the  ground,  and  by  the  fall 
of  the  rains,  21  peisoas  were  kilksd,  and  more  than  200 
wounded.  The  snips  in  the  Thames  broke  from  their  moor- 
ings :  four  hundred  wherries  were  lost,  and  many  baiges 
sunk,  with  a  great  loss  of  lives.  At  sea  the  destruction  was 
still  greater:  twelve  ships  of  war,  with  upwards  of  eighteen 
hundred  men  on  board,  were  totally  lost,  together  wiw  ma- 
ny merchantmen. 

TUB  MONSOONS.     • 

Thk  setting  in  of  the  Monsoon,  or  tropical  sea  wind,  in 
the  East  Indies,  is  thus  described  by  Forbes  in  his  Oriental 
Memoirs.  The  scene  was  at  Baroche,  where  the  British 
army  was  encamped.  <<  The  shades  of  eveningapproached 
as  we  reached  the  ground,  and  just  as  the  encampment  was 
completed,  the  atmosphere  grew  suddenly  dark,  the  heat 
became  oppressive,  and  an  unusual  stillness  press^  the 
immediate  setting  in  of  the  monsoon.  The  whole  appear^ 
nnce  of  nature  resembled  those  solemn  i]»reludes  to  earth- 
qn»kes  and  hurricanes  in  the  West  Indies,  from  whfch  the 
east  m  general  is  providentially  free.    We  aieaHowed  very 
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HikaH  flihliflie  and  ooniipoleiit  decnee.    <  ifitherto  skdt  thou 

conie^  but  uo  foither  $  and  here  shall  thy  proud  -irarai  be 

>rHIKLWIND8   AND   WATERSPOUTS. 

[Su  Platesy  JVb.  49,  50,  51.] 

the  dreadful  spout 
Which  shipmen  do  4fae  hurricano  tall 
ConsiringM  ui  mass  by  the  almig^hty  sun. 

6UAK8PSARS  (Troilia  and  Crtuula,) 

b  niii9ber.9Q2  of  the  Monthly  Afagasioe,  Sir  lUchard 
BhiiLip99  in  deftcribiog  a  vater-spoqt  observed  ..by  him, 
points  oot  the  connexion  between  those  {^eaomena,  and 
offers  a  very  philo6<^ieal  ej^pianation  of  the  forsMtion  of 
t^e  latter. 

^^  ft  happened  to  him/'  he  observ^/^  on  the  27th  of  Jone, 
iSir^  about  seven  in  the  evening,  to  witness  the  Xormation, 
operation;  and  extinction  of  what  is  called  a  water-spout ; 
Ills  attention  was  drawn  to  a  sudden  hurricane  which 
nearly  tore  up  the  shnibs  and  vegetables  in  the  western 
gardens,  and  filled  the  air  with  leaves  and  small  ooltectioos 
of  the  recently-cut  grass.  Very  dark  clouds  had  collected 
over  tlie  adjacent  country,  and  some  stormy  rain,  accom- 
panied by  several  strokes  of  lightning,  followed  this  hur- 
ricane of  wind.  The  violence  lasted  a  few  minytes,  and 
the  writer  being  drawn  to  an  eastern  balcony,  it  was  ev- 
ident that  a-  whirlwind  agitated  a  variety  of  substances 
wliich  had  been  raised  into  the  air.  The  storm  proceeded 
from  west  to  east,  that  is,  from  Hampstead  over  Kentisli- 
Town  towards  HoUoway.  In  about  fiv.e  minutes,  in  the 
direction  of  the  latter  place,  a  magnificent  projection  was 
visible  from  tlie  clouds,  like  what  b  represented  by  Pig^  i 
in  the  plate.  It  descended  two-thirds  of  the  distance  from 
the  clouds  towards  the  earth,  and  evidently  consisted  of 
parts  of  clouds  descending  in  a  vortex,  violently  agitated 
like  smoke  from  the  chimney  of  a  furnace  recently  sqpplied 
with  fuel.  It  then  shortened,  and  appeared  to  be  drawn 
np  towards  the  stratum  of  clouds,  and  presently  it  assumed 
the  appearance  represented  by  Pig.  2. 

It  finally  drew  itself  into  the  (find  $  hat  a  small  cone, 
or  projecting  thread,  of  varying  sise  and  length,  continued 
lor  ten  minutes.    At  the  time,  and  for  half  an  hopr  after,  a 
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vacuunii  or  high  degrae  of  fajgefcOiog,  extending  betiveea 
the  cbud$  and  the  earth,  the  clouds  descended  in  it  by  their 
gravityi  or  by  the  pressuie  of  the  sorrounding  clouds  or  ur. 
That  the  convolutions  9^  the  descending  mass,  and  the  seo- 
sibie  whirlwind  felt  at  the  earth,  as  well  as  the  appearance 
of  the  commencemeni,  increase,  and  decrease,  of  the  mass, 
all  demonstrate  the  whirl  of  the  air  to  be  the  mechanical 
cause. — That  the  same  vortex,  whirl,  or  eddy,  of  the  air, 
which  occasions  the  clouds  to  descend,  occasions  tiie  loose 
bodies  on  the  earth  to  ascend.— That,  if  in  this  case  the 
lower  surface  had  been  water,  the  same  mechanical  power 
would  have  raised  a  body  of  foam,  vapour,  and  water,  to* 
wards  the  clouds.— -That,  as  soon  as  the  vortex  or  whirl 
exhausts  or  dissipates  itself,  the  phenomena  terminate  by 
the  fall  to  the  lower  surface  of  the  light  bodies  or  waler,and 
by  the  ascent  of  the  cloud. — ^That  when  water  eonstitnles 
the  light  body  of  the  lower  surface,  it  is  probaUe  that  the 
aqueous  vapour  of  the  cloud,  by  coalescing  with  it,  may 
occasbn  the  clouds  to  condense,  and  fall  at  that  point,  as 
through  a  syphon.-*That  if  the  descending  cloud  be  highly 
electrified,  and  the  vortex  pass  over  a  conducting  body,  as 
a  church  steeple,  it  is  probable  it  miiy  be  condensed  by  ao 
electrical  concussion,  and.  fall  at  tluit  spot-*-discharging 
whatever  has  been  taken  up  irom  the  lower  surDace,  and 
producing  the  strange  phenomena  of  showers  of  frogs, 
fish,  &c. — And,  lastly,  it  appears  certain,  that  the  action  of 
the  air  on  the  mass  of  clouds,  pressing  towards  the  mouth 
of  the  vortex  as  to  a  funnel  (which,  in  this  case,  it  exactly 
represented,)  occasioned  such  a  condensation  as  to  augment 
the  simultaneous  fall  of  rain  to  a  prodigy/' 

In  the  month  of  July,  1800,  a  water-spoot  was  seen 
rapidly  to  approach  a  ship  navigating  between  the  Liparl 
Islands.  It  had  the  appearance  of  a  viscid  fluid,  tapering 
tn  its  descent,  and  proceediug  from  the  cloud  to  join  the 
bea.  It  moved  9t  the  rate  of  about  two  miles  an  hour,  with 
a  loud  sound  of  rain,  passing  the  stem  of  the  ship,  and 
wetting  the  after  part  of  the  mainsail*  It  nras  thence;con- 
wluded  that  water-spouts  are  not  continuaos  columns  of 
water,  as  has  been  confirmed  by  subsequent  observations. 

In  November,  1801,  about  twenty  miles  from  Trieste,  in 
the  Adriatic  SPH,  a  water-spottt  was  seen  eight  miles  to  the 
southward :    round  its  lower  extremity  was  a  Bust,  twelve 
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large  thai  two  stout  men  could  scarcely  lift  k,  was  blown 
over  a  house  without  damaging  it,  although  torn  from  a 
tree  100  yards  distant.  A  slate  was  carried  nearly  200 
yards,  aud  forced  against  a  window,  the  iron  bar  of  which 
it  beat.  Several  houses  werestripped ;  and  in  one  instanoei 
this  powerful  gust,  or  stream  of  air,  forced  open  a  door, 
brealiing  the  latch ;  whence  it  passed  through  the  entry, 
and,  forcing  opeu  the  dairy  door,  overturned  the  milk-pans^ 
and  blew  out  three  panes  of  glass.  It  next  ascended  to 
the  chambers,  and  blew  out  nine  other  panes.  Lastly,  it 
blew  a  gate-post,  fixed  two  feet  and  a  half  in  the  grouiul, 
out  of  the  earth,  and  carried  it  many  yards  into  the  fields. 

On  the  30th  of  October,  1731,  at  one  in  the  morning, 
a  very  sudden  and  terrific  whirlwind,  having  a  breadth  of 
two  hundred  yards,  was  experienced  at  Cerne- Abbas, ^u 
Dorsetshire.  From  the  south-west  side  of  the  town,  it 
passed  to  the  northeast,  crossing  the  centre,  and  unroofing 
the  houses  in  its  progress.  It  rooted  up  trees,  broke  oth* 
#^rs  in  the  middle,  of  at  least  a  foot  square,  and  carried  the 
lops  a  considerable  distance.  A  sign-post,  five  feet  by 
tour,  was  broken  oflf  six  feet  in  the  pole,  and  carried  across 
a  etreet  forty  feet  in  breadth,  over  a  house  opposite.  The 
pinnacles  and  battlements  of  one  side  of  the  church-tower 
were  thrown  down,  and  the  leads  and  timber  of  the  north 
aisle  broken  in  by  their  fall.  A  short  time  before,  the  air 
was  remarkably  calm.  It  was  estimated  that  this  sudden 
uid  terrible  gust  did  not  last  more  than  two  minutes. 

About  the  middle  of  August,  1741,  at  ten  in  the  morn- 
ing, several  peasants  being  on  a  heath  near  Holkham  in 
Norfolk,  perceived,  about  a  quarter  of  a  mile  from  them,  a 
wind  like  a  whirlwind  approach  them  gradually,  in  a  strait 
line  from  east  to  watt.  It  passed  through  the  field  where 
vhey  were  ploughing,  and  tore  up  the  stubble  and  grass  in 
the  ploughed  ground,  for  two  miles  in  lei^h,  to  the  breadth 
of  thirty  yards.  In  reaching  an  enclosure  at  the  top  of  a 
rising  ground^  it  appeared  like  a  great  flash  or  ball  of  fire, 
^•ijiiting  smoke,  aiul  accompanied  by  a  noise  similar  to 
that  of  carts  passing  over  a  stony  ground.  Both  before 
and  after  the  wind  passed,  there  was  a  strong  smell  of  sul- 
phur; and  the  noise  was  heard  long  after  the  smoke  had 
been  perr.eived.  This  fiery  whirlwind  moved  so  slowly 
lorward,  that  it  was  nearly  ten  minutes  in  proceeding  from 
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the  endosure  to  «  fera-houK  in  the  vteiDily)  where  it  dsd- 
iBueb  mischief. 

SOUN0S  AVP  SCH0K8. 

Sound  is  propagated  successively  /ram  tfae  soniidiDgf 
body  to  the  places  which  are  Dearest  to  it,  iben  lo.those^ 
moredistatiti  &c.  Every  observer  knows  that  whea  a. 
gun  is  fired  at  a  considerable  distance  fcom  him,  he  per« 
ceives  tlie  flash  a  certain  time  before  he  hears  the  report  4* 
and  the  same  thing  Is  true  vith  respect  to  the  stroke  of  a 
hammer,  or  of  a  hatchet,  the  fall  of  a  stone,  or,  in  short, 
any  visible  action  which  produces  a  sound  or  sounds.  In 
general,  sound  travels  through  the  air  at  the  rate  of  1142 
leet  in  a  second,  or  about  thirteen  miles  an  a  minute.  This 
is  the  case  with  all  kinds  of  sounds,  the  softest  whisper 
flying  as  fast  as  the  loudest  thunder.  Sound,  like  light, 
aAer  it  has  been  reflected  from  several  places,  may  be  col- 
lected into  one  point  as  a  focus,  where  it  will  be  more  aud- 
ible than  in  any  other  part ;  and  on  this  principle  waispci^ 
1N6  OALLKRiEs  are  constructed. 

The  particulars  relative  to  the  celebrated  whispering 
gallery  m  tne  uoroe  oi  oi.  &  «tui  I  \yuuicu,  juonuon,  wui  ue 
comprehended  in  the  description  oi  that  noble  edifice.    ' 

An  echo  is  the  reflection  of  sound  striking  against  a  sur- 
face adapted  to  the  purpose,  as  the  side  of  a  house,  a  brick 
wall,  hill,  &c.  and  returning  back  again  to  the  ear,  at  dis* 
tinct  intervals  of  time.  If  a  person  stand  about  sixty-five 
or  seventy  feet  from  such  a  surface,  and  perpendicnlar  to 
it,  and  speak ,  the  sound  will  strike  against  the  wall,  and 
be  reflected  back,  so  that,  he  will  hear  it  as  it  goes  to  the 
wall,  and  again  on  its  return.  If  a  bell  situated  in  the 
^me  way  be  struck,  and  an  observerstand  between  the  bell 
and  the  reflecting  surface,  he  will  hear  the  sound  going  to 
the  wall,  and  also  on  its  return.  Lastly,  if  the  sound  strike 
the  wall  obliqoely,  it  will  go  oflf  obliquely,  so  that  a  person 
who  stands  in  a  direct  line  between  the  bell  and  the  wall 
will  not  hear  the  echo.. 

According  to  the  greater  or  less  distance  from  the  speak- 
er, a  reflecting  object  will  return  the  echo  of  several,  or  of 
fewer  syllables ;  for  all  the  syllables  must  be  uttered  before 
the  echo  of  the  first  syllable  reaches  the  ear,  to  prevent  the 
confusion  which  would  othenvise  ensue,    in  a  modprut*^ 
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way  of  speaking,  about  three  and  a  half  syllables  are  pro* 
nounced  in  one  secondi  or  seven  syllables  In  two  seconds  : 
therefore^  when  an  echo  repeats  seven  syllables,  the  re- 
flecting obiect  is  1142  feet  distant;  for  sound  travels  at 
the  rate  of  1 142  feet  per  second,  and  the  distance  from  the 
speaker  to  the  reflecting  object,  and  again  from  the  latter 
to  the  former,  is  twice  1142  feet* '  When  the  echo  returns 
fourteen  syllables,  the  reflecting  object  must  be  2284  feet 
distant,  and  so  on* 

The  most  remarkable  echo  recorded,  is  at  the  palace  of 
a  nobleman,  within  two  miles  of  Milan,  in  Italy.  The 
building  is  of  some  length  in  front,  and  has  two  wings  jut* 
ting  forward ;  so  that  It  wants  only  one  side  of  an  oblong 
figure.  About  one  hundred  paces  before  the  manuon,  a 
small  brook  glides  eently ;  and  over  this  brook  is  a  bridge 
forming  a  communication  between  the  mansion  and  the 
garden.  A  pistol  having  been  fired  at  this  spot,  fifty-six 
reiterations  of  the  report  were  heard.  The  first  twenty 
were  distinct ;  but  in  proportion  as  the  sound  died  away, 
and  was  answered  at  a  greater  distance,  the  repetitions 
were  so  doubled  that  they  could  scarcely  be  counted,  the 
principal  sound  appearing  to  M  saluted  In  its  passage  bj 
reports  on  either  side  at  the  same  time.  A  pistol  of  a  lar- 
ger calibre  having  been  afterwards  discharged,  and  con- 
sequently with  a  louder  report,  sixty  distinct  reiterations 
were  counted. 

From  this  example  It  follows,  that  the  farther  the  re- 
flecting surface  is,  the  greater  number  of  syllables  the  echo 
will  repeat ;  but  that  tl^  sound  will  be  enfeebled  nearly  hi 
the  same  proportion,  until  at  length  the  syllables  cannot 
be  distinctly  heard.  On  the  other  hand,  when  the  reflect- 
ing object  is  too  near,  the  repetition  of  the  sound  reaches 
the  ear,  whilst  the  perception  of  the  original  sound  still 
contitmes.  In  which  case  an  indistinct  resounding  is  heard, 
as  may  be  observed  in  empty  rooms,  passages,  &c.  In 
such  places,  several  reflections  from  the  walls  to  the  hear- 
er, as  also  from  one  wall  to  tiie  other,  and  then  to  the 
hearer,  clash  with  each  other,  and  increase  the  indbtinc* 
tion. 
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THB  OBIAT  SBBFBZtTy  GALLSD  THB  BOA  GONSTBIGTOB. 

Ye  too,  in  otker  climes  wbo  harmless  rove 
In  gilded  scales,  the  guardians  of  the  grove, 
In  horrid  Afric^s  pestilential  air 
Acquire  new  natures  from  the  burning  glare ; 
Ride  through  the  blase  of  noon  on  sable  wing, 
Quick  on  th'  affrighted  herds  with  fury  spring. 
And  gathering  all  your  folds  in  wreathings  dire, 
Bid  the  huge  ox  beneath  your  crush  expire : 
Th'  enormous  elephant  1^  force  can  slay, 
And  need  no  poison  to  secure  your  prey. 

Amono  serpents,  the  genus  Boa  is  distinguished  by  its 
vast,  and,  indeed,  almost  unlimited  size,  as  well  as  by  it9 
prodigious  strength)  which  enables  it  to  destroy  cattle^ 
deer,  &c.  by  twisting  around  them  in  such  a  manner  as  to 
crush  them  to  death  by  continual  pressure.  It  also  claims 
a  superiority  over  other  serpents  by  the  beauty  of  its  colours, 
and  the  peculiar  disposiUpn  of  its  variegations.  The  entire 
ground  colour  of  this  animal,  in  the  younger  specimens, 
is  a  yellowish  grey,  and  sometimes  a  bright  yellow,  on 
which  is  disposed,  along  the  whole  length  of  the  back, 
a  series  of  large,  chain*like,  reddish  brown,  and  sometimes 
perfectly  red  variegations,  leaving  large  open  spaces  of  the 
ground  colour  at  regular  intervals.  The  largest,  or  prin-> 
lipal  marks,  composing  the  above  chaiq-like  pattern,  are 
of  a  squarish  form,  accompanied  on  their  exterior  sides  by 
large  triangular  spots,  with  their  points  directed  downward. 
Between  these  larger  marks  are  disposed  many  smaller 
ones  of  uncertain  forms,  and  more  or  less  numerous  in 
different  parts.  The  ground  colour  itself  is  also  scattered 
over  by  many  small  specks  of  the  same  colour  with  the 
variegations.  The  exterior  edged. of  ail  the  larger  spots  and 
markings  are  commonly  blackish,  or  of  a  much  deeper 
C9st  than  the  middle  part,  and  the  ground  colour  imme- 
diately accompaoyinp  the  outward  edges  of  the  spots  is,  on 
the  contrary,  lighter  than  on  the  other  parts,  or  even  whittshp 
thus  constituting  a  general  richness  of  pattern,  of  which 
nothing  but  an  actual  view  of  a  highly-coloured  specimen 

Digitized  by  Google 


466  MISCELLANEOUd.WONbERft  OF  NATURE, 
of  the  ammal  itself  can  coiiv»9L#jeomplete  idea.  In  Urgtr 
specimens,  the  yellow  tinge  is  often  lost  in  an  uniform  grey 
casty  and  the  red  tinge  of  the  variegationsr  siniu  into  a  deep 
chesnut :  in  some  instances  the  general  regularity  of  the 
pattern,  as  abdve  described,  is  disturbed  by  a  kind  of  con- 
fluent appearance.  The  head  is  invariably  mariLed  above 
by  a  large  longitudinal  dark  band,  and  by  a  narroifer  lat- 
eral band  passing  across  the  eyes  towards  the  neck. 

It  was,  in  all  probability,  an  enormous  specimen  of  this 
very  serpent  which  once  threw  a  whole  Roman  army  into 
dismay.  The  fact  is  recorded  by  Valerius  Maximus,  who 
quotes  it  from  one  of  the  lost  books  of  Livy,  where  it  was 
detailed  at  a  greater  length.  He  relates  that  near  the  river 
Bagrada,  in  Africa,  a  snake  was  seen  of  so  enormous  a  mag- 
nitude as  to  prevent  the  army  of  Atfilius  Regulus  from  the 
use  of  the  nver ;  and  which,  after  having  snatched  up 
several  soldiers  with  iti  enormous  mouth,  and  killed  several 
others  by  striking  and  squeezing^  them  with  the  spires  of 
its  tail,  was  at  length  destroyed  by  assailing  it  with  all  the 
force  of  military  engines  and  show^ers  of  stones,  after  it  had 
withstood  the  attack  of  their  speai^  and  darts.  It  was  re- 
garded by  the  whole  army  as  a  more  formidableenemy  than 
even  Carthage  itself.  The  whole  adjacent  region  was 
tainted  with  tlie  pestilential  effluvia  proceeding  from  its 
remains,  as  were  the  waters  with  its  blood,  so  as  to  oblige 
the  Roman  army  to  shift  its  station.  The  skin  of  this 
monster,  measuring  in  length  one  hundred  and  twenty  feet , 
was  sent  to  Rome  as  a  trophy,  and  was  there  suspended 
in  a  temple,  where  it  remained  till  the  time  of  the  Numid- 
ian  war. 

In  the  narrative  of  Mr.  McLeod,  surgeon  of  the  Alceste 
frigate,  which  conveyed  the  late  embassy  to  China,  and 
was  wrecked  in  the  Straits  of  Caspar,  is  an  account  of  a 
BOA  CONSTBICTOR  having  been  embarked  on  board  tl.e 
Cccsar,  the  vessel  which  brought  home  the  officers  and 
crew  of  the  shipwrecked  frigate.  The  details  areof  great 
interest ;  but  the  mode  in  which  this  prodigy  of  nature  was, 
during  the  passage,  supplied  with  its  food,  causes  humanitN^ 
to  shuddor.  Well  may  Sir  Richard  Phillips  have  remarked, 
•"the  supplementaiy  number  of  the  Monthly  Magazine^ 
LNo.  307.  p.  646.]  that  the  parties  guilQF  of  the  atrocious 
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act  about  to  be  described^  ought  thepistives  to  have  been 
xnade  to  exchange  places  with  the  helpless  goat ! 

The  BOA  coNSTBicTOR  was  a  natiye.  of  Borneo,  and 
had  been  sent  to  Batavia,  where  he  was  embarked.  **  He 
was  brought  on  board  shut  up  in  a  wooden  crib  or  cage, 
the  bars  of  which  were  sufficiently  close  to  prevent  his 
escape;  and  it  had  a  sliding  door,  for  the  purpose  of  ad- 
mitting the  articles  on  which  he  was  to  subabt;  the  dimen- 
sions of  the  crib  were  about  four  feet  high,  and  about  five 
feet  square,  a  space  sufficiently  laige  to  allow  him  to  coil 
hinnself  round  with  ease.  The  live  stock  for  his  use  during 
the  passage,  consisting  of  six  goats  of  the  ordinary  size, 
weitb  sent  with  him  on  board,  five  being  considered  as  a 
fair  allowance  for  as  many  months.  At  an  earl^  period  of 
the  voyage  we  had  an  exhibition  of  bis  talent  in  the  way 
of  eating,  which  was  publicly  performed  on  the  quarter- 
deck, upon  which  he  was  brought.  The  Sliding-door 
being  opened,  one  of  the  goats  was  thrust  in,  and  the  door 
of  the  cage  shut.  The  poor  goat,  as  if  instantly  aware  of 
all  the  hcvrors  of  its  perilous  situation,  immediately  began 
to  utter  the  most  piercing  and  distressing  cries,  butting 
instinctively,  at  the  same  time,  with  its  head  towards  the 
serpent,  in  self-defence. 

*^  The  snake,  which  at  first  appeared  scarcely  to  notice 
the  poor  animal,  soon  began  to  stir  a  little,  and,  turning 
his  head  in  the  direction  of  the  goat,  it  at  length  fixed  a 
deadly  and  malignant  eye  on  the  trembling  victim,  whose 
agony  and  terror  seemed  to  increase ;  for  previous  to  the 
snake  seizing  its  prey,  it  shook  in  every  limb,  but  still 
continuing  its  unavaiUng  show  of  attack,  by  butting  at  the 
serpent,  who  now  became  sufficiently  animated  to  prepare 
tor  the  banquet.  The  first  operation  was  that  of  darting 
out  his  forked  tongue,  and  at  the  same  time  rearing  a  little 
his  head;  then  suddenly  seizing  the  goat  by  the  fore-leg 
with  his  mouth,  and  throwing  him  down,  he  was  encircled 
In  an  instant  in  its  horrid  folds.  So  quick,  indeed,  and 
so  instantaneous  was  the  act,  that  it  was  impossible  for  the 
rye  to  follow  the  rapid  convolution  of  hi»  elongated  body^ 
It  was  not  a  regular  screw-like  turn  that  was  formed,  but 
resembling  rather  a  knot,  one  part  of  the  body  overlaying 
the  other,  as  if  to  add  weight  to  the  muscular  pressure,  the 
more  effectually  to  crush  his  object.    During  this  time  he 
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coDtiDued  to  grasp  with  his  mouth,  though  it  appeared  au 
unnecessary  precaution,  that  part  of  the  animal  which  he 
had  first  seized.  The  poor  goat,  in  the  meantime,  cootinu- 
ed  its  feeble  and  half-stifled  cries  for  some  minutes,  but  they 
soon  became  more  and  more  faint,  and  at  last  it  expired. 
The  snake,  however,  retained  it  for  a  considerable  time 
in  its  grasp  after  it  was  apparently  motionless.  He  then 
began  slowly  and  cautiously  to  unfold  himself  till  the  goat 
fell  dead  from  his  monstrous  embrace,  when  he  began  to 
prepare  himself  for  the  feast.  Placing  his  mouth  in  front 
of  the  head  of  the  dead  animal,  he  commenced  by  lubri- 
cating with  his  saliva  that  part  of  the  goat;  aud  then 
taking  its  muzzle  into  his  mouth,  which  Jiad,  and  indeed 
always  has,  the  appearance  of  a  raw  lacerated  wound,  be 
sucked  it  iu,  as  far  as  the  horns  would  allow.  These 
protuberances  opposed  some  little  difficulty,  not  so  much 
from  their  extent  as  from  their  points;  Iwwever,  they  also, 
jn  a  very  short  time,  disappeared ;  that  is  to  say  externally ; 
but  their  progress  was  still  to  be  traced  very  distinctly  oa 
the  outside,  threatening  every  moment  to  protrude  through 
the  skin.  The  victim  had  now  descended  as  far  as  the 
shoulders ;  and  it  was  an  astonishing  sight  to  observe  the 
extraordinary  action  of  the  snake's  muscles  when  stretched 
to  such  an  unnatural  extent — an  extent  which  must  have  ut- 
terly destroyed  all  muscular  power  in  any  animal  that  was 
not,  like  itself,  endowed  with  very  peculiar  faculties  of  ex- 
pansion and  action  at  the  same  time.  When  his  head  and 
neck  had  no  other  appearance  than  that  of  a  serpent's  skin, 
stuft'ed  almost  to  bursting,  still  the  workings  of  the  muscles 
were  evident ;  and  his  power  of  suction,  as  it  is  erroneously 
called,  unabated;  it  was,  in  fact,  the  effect  of  a  contractile 
muscular  power,  assisted  by  two  rows  of  strong  hooked 
teeth.  With  all  this  he  must  be  so  formed  as  to  be  able 
to  suspend,  for  a  time,  his  respiration,  for  it  is  impossible 
to  conceive  that  the  process  of  breathing  could  be  carried 
on  while  the  mouth  and  throat  were  so  cbmpletely  stuffed 
and  evpanded  by  the  body  of  the  goat,  and  the  lungs  them- 
selves  (admitting  the  trachea  to  be  ever  so  hard)  compress- 
t'd,  as  they  must  have  been,  by  its  passage  downwards. 

*'  The  whole  operation  of  completely  gorging  the  goat, 
occupied  about  two  hours  and  twenty  minutes :  at  the  end 
ot  which  time  the  tumefaction  was  ooniiadd  to  the  middle 
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])drt  of  the  body,  or  stomach,  the  superior  i>arts,  which 
had  been  so  much  distended,  having  resumed  their  natural 
dimensions.  He  now  coiled  himself  up  again,  and  laid 
quietly  in  his  usual  torpid  state  for  about  three  weeks  or  a 
uionth,  when  his  last  meal  appearing  to  be  completely 
digested  and  dissolved,  he  was  presented  with  another  goat, 
which  he  devoured  with  equal  facility.  It  would  appear 
ihat  almost  all  he  swallows  is  converted  into  nutrition,  for 
a  small  quantity  of  calcareous  matter  (and  that,  perhaps, 
not  a  tenth  part  of  the  bones  of  the  animal)  withoccasion- 
ully  some  of  the  hairs,  seemed  to  compose  his  general 
faeces ; — and  this  may  account  for  these  animals  being  able 
to  remain  so  long  without  a  supply  of  food.  He  had  more 
difficulty  in  killing  a  fowl  than  a  larger  animal,  the  former 
being  too  small  for  his  grasp. 

^*  As  we  approached  the  Cape  of  Good  Hope,  this  ani« 
nial  began  to  droop,  as  was  then  supposed,  from  the  In- 
creasiug  coldness  of  the  weather,  (which  may  probably  have 
had  its  influence, j  and  he  refus^  to  kill  some  fowls  which 
were  offered  to  him.  Between  the  Cape  and  St.  Helejia  he 
was  found  dead  in  his  cage;  and,  on  dissection,  the  coats  of 
Iiis  stomach  were  discovered  to  be  excoriated  and  perfora* 
ted  by  worms.  Nothing  remained  of  the  goat  except  one 
of  the  horns,  every  other  part  being  dissolved.'' 

THE    SEA   SBfiPKNT. 

The  existence  of  this  Marine  prodigy  on  the  coast  of 
North  America,  has  been  placed  beyond  a  doubt  by  the  mul- 
fi  plied  evidences  procured  by  the  Linnasan  Society  of  New 
England  established  at  Boston.  The  enquiries  were  found- 
ed on  the  rumours  currently  spread,  on  various  authorities, 
that  in  the  month  of  August,  18l7yan  animal  of  very  singu- 
lar appearance  had  been  repeatedly  seen  in  the  harbour  of 
G  loucester.  Cape  Ann,  about  thirty  miles  from  Boston.  It 
was  said  to  resemble  a  serpent  in  its  general  form  aud  nior 
tions,  lb  be  of  immense  size,  and  to  move  with  wonderful  ra- 
pidity; to  appear  on  the  surface  of  the  water  in  calm  and 
bright  weather  only ;  and  to  seem  jointed,  or  Jike  a  number 
of  buoys  or  casks  following  each  other  in  a  line.  The  fol- 
lowing is  a  brief  abstract  of  4he  evidences  taken  on  oath  in 
support  of  these  rumours.  The  depositions  were  made  be- 
fore Lonson  Nash,  Esq.  a  magistrate  of  Gloucester,  by  whose 
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own  account  of  the  animal,  orwhicb  he  had  a  distinct  vie  u*, 
it  may  not  be  improper  to  preface  the  various  evidences 
adduced. 

Mr.  Nash  saw  the  serpent  at  the  distance  of  about  two 
hundred  and  fifty  yards.  41  was  so  long,  that  the  two  ex- 
tremes were  not  visible  at  one  vieWf  with  a  telescope. — 
He  therefore  judged  it  to  be  seventy,  or,  perhaps,  a  hun- 
dred feet  in  length.  He  perceived  eight  distinct  portions, 
er  bunches,  apparently  caused  by  the  vertical  motion  of  the 
animal,  which  be  conjectures  to  be  straight. '  In  thb  vertical 
motion  all  the  testimonies  a^ree,  as  well  as  In  the  apparent 
bunches.  The  track  made  in  the  water  was  vbible  for  half 
a  mile,  and  the  progress  of  the  animal,  when  on  its  suHace, 
a  mHe  in  four  minutes :  but  when  immersed,  by  the  matioo 
of  the  water,  which  could  be  often  traced,  he  appeared  to 
move  a  mile  in  two  minutes,  or  in  three  minutes  at  the 
most.  His  body  was  of  the  size  of  a  half-barrel,  apparently 
rough,  and  of  a  very  dark  colour,  in  which  latter  particu- 
lar all  the  accounts  coincide. 

A  ship-master,  and  two  of  his  men,  being  in  a  boat, 
approached  this  monstrous  animal  to  within  the  short  dis- 
tance of  thirty  feet.  They  describe  it  as  beiqg  of  tlie 
serpent  form,  its  head  resembling  thatof  a  land  snake,  and 
very  large,  o(  the  size  of  a  ten  gallon  keg.  It  darted  out 
its  tongue,  the  extremity  of  which  resembled  a  fisherman's 
harpoon,  to  the  extent  of  two  feet,  raising  it  perpendicnlar- 
ly  and  again  letting  it  fall.  Over  each  of  the  eyes,  which 
were  very  bright,  was  a  bunch.  Its  body  was  apparently 
about  two  feet  and  a  half  in  circumference.  Its  motioa 
was  at  the  rate  of  twelve  or  fourteen  miles  in  an  hour,  much 
swifter  than  that  of  a  wliale,  or  any  other  Gsh,  and  vertical, 
but  steady. 

Another  ship-master  attests  that  he  saw  the  serpent  three 
times,  twenty  or  thirty  persons  being  present,  at  the  distance 
of  about  1 50  yards.  Its  apparent  length  was  80  or  90  feet, 
and  its  size  that  of  a  half-barrel.  It  Imd  joints,  or  bChches, 
from  head  to  tail  ;4ts  head,  which  was  raised  two  feet  above 
the  water,  resembling  that  of  a  rattlesnake,  and  of  the  size 
of  a  horse's  hedd.  Its  mouth  was'open  about  ten  inches. 
Its  body  v/ks  of  a  dark  chocolate  colour,  and  rough  and 
scaly.  In  tnrning  short  and  quick,  the  first  part  of  the 
«orve  it  made  resembled  the  link  of  a  chain  j  but  when  the 
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head  came  parallel  with  the  tail^  they  appeared  near  togeth- 
er; when  on  the  surface  of  the  water,  iUi  motion  was«low, 
the  animal  at  times  playing  about  in  circles^  and  at  others 
moving  nearly  straight  forward.  In  disappearing,  it  appa- 
rently sunk  directly  down. 

The  other  depositions  were  seven  in  number,  three  by 
merchants,  one  by  a  ship^master,  one  by  a  ship-carpenter, 
and  two  by  mariners.  One  of  them  describes  the  tongue 
of  tlie  animal  as  resembling  a  prong,  or  spear,  elevated  ab^ut 
twelve  inches,  six  inches  In  circumf«frence,and  terminating 
in  a  small  point.  The  body  appeared  to  be  jointed,  round, 
and  about  the  size  of  that  of  a  man.  The  other  accounts 
agree  in  the  foregoing  particulars,  all  testifying  the  enor- 
mous length  of  the  animal,  which  in  some  instances  they 
estimate  at  70  feet ;  and  the  extreme  rapidity  of  its  motion 
through  the  water.  This  motion  was  vertical,  like  that  of 
the  caterpillar.  The  ship  carpenter,  Matthew  Gafihey, 
being  in  a  boat  on  the  14th  of  August,  and  within  thirty  feet 
of  the  animal,  discharged  his  piece,  carrying  a  large  ball,  at 
its  head,  which  he  thought  he  struck.  The  creature  turn- 
ed immediately  towards  the  boat,  as  if  to  approach  it  i  but 
sunk  down,  and  went  directly  under  it,  again  making  its 
appearance  at  about  one  hundred  yards  distance.  It  did 
not  turn  down  like  a  Jitk^  but  appeared  to  settle  directly 
down  like  a  rock. 

The  society  having  been  informed  that  an  aniipal  resem- 
bling the  above  had  been  seen  at  Plymouth,  a  sea-port  be- 
longing to  the  United  States,  two  or  three  years  before, 
procured  the  following  testimony  on  oath  from  a  ship-mas- 
ter residing  there. 

On  the  20th  of  June,  1815,  this  deponent,  Elkanah  Fin- 
ney, was  suddenly  called  to  witness  a  strange  appearance 
in  the  cove  next  his  house.  By  the  aid  of  his  glass,  he  was 
satisfied  in  a  moment  that  it  was  some  aquatic  animal,  with 
the  form,  motion,  and  appearance  of  which  be  had  been 
hitherto  unacquainted.  It  moved,  at  the  distance  of  a 
quarter  of  a  mile  from  the  shore,  with  great  rapidity  towards 
the  north,  being  then  apparently  about  thirty  feet  in  length  ; 
but  in  again  making  towards  the  cove,  it  displayed  a  much 
greater  length,  n»t  less  iu  the  deponent's  opinion,  than  a 
lundred  feet.  It  approached  him  in  a  southerly  direction, 
very  rapidly,  until  it  came  in  a  line  with  him,  when  it 
42* 
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stopped,  and  lay  entirely  still  cm  the  rarface  of  the  «aUu\ 
<<  I  Itad  theo/'  observes  thcdeponent,  *^  a  good  view  of  the 
animal  through  my  glass,  at  the  distance  of  a  qoaiter  of  a 
mile.  His  appearance  in  this  sttnation  was  like  a  string  of 
baoys.  1  saw  perhaps  thirty  or  forty  of  these  protubentn- 
ces  or  bunches,  which  were  ahoatthe  rae  of  a  barrel.  The 
head  which  tapered  off  to  the  sise  of  a  horse's  head,  ap- 
peared to-be  about  six  or  ei|^  feet  loQg>  and  where  it  was 
connected  with  the  body  was  a  little  larger  than  the  latter. 
I  could  not  discern  any  month  $  but  what  I  supposed  to  be 
his  under  jaw  had  a  white  stripecKtending  the  .whole  length 
of  the  head  just  above  the  water.  While  he  lay  in  this  sit« 
uatiott,  he  appeared  to  he  about  a  hnadred  or  a  hundred 
and  twenty  feet  long.  The  body  appeared  to  be  of  an  uni- 
form  sise.  I  saw  no  pert  of  the  animal  which  I  sufiposed 
to  be  a  tail,  and  thonght  theieibre  that  he  did  not  dooovcr 
to  me  his  whole  length.  His  cobar  was  a  deep  brown  or 
hiack.  I  could  not  discover  any  eyes,  nane,  gjlis,  or 
breathing  holes.  I  did  not  see  any  fins  or  legs.  The  ani- 
mal did  not  ntter  any  sound,  and  did  not  appear  to  notice 
aoy  thing,  but  remained  still  and  motionless  for  five  minutes 
or  more.  The  wind  was  light,  with  a  clear  sky,  and  the 
water  quite  smooth.  He  then  moved  to  the  southward,  but 
not  with  as  rapid  a  motion  as  before.  The  next  morning 
at  eight  o'clock,  it  being  quite  calm,  I  again  saw  the  animal 
about  a  mile  to  the  northward  of  my  house,  down  the 
•beach :  be  did  not  display  so  great  a  length  as  the  night 
before,  perhaps  not  more  than  twenty  or  thirty  feet.  He 
oiten  disappeared,  and  was  gone  five  or  ten  miiiotes  nnder 
water.  I  thought  he  was  diviog  or  fishing  for  his  food.*— 
He  remained  nearly  in  the  same  situafioo,  and  thus  employ- 
ed^ for  nearly  two  hours.  I  then  saw  htm  moving  off,  in  a 
northern  direction,  towards  the  light-house.  I  ooukl  not 
determine  whether  his  motion  was  up  and  down,  or  to  the 
riq^ht  and  left ;  but  his  quickest  motion  was  verv  rapid ;  I 
sliould  suppose  at  the  rate  of  fifteen  or  twenty  miles  an  hmir. 
Mackarel,  herrings,  and  other  bait  fish,  abound  in  the  cove 
where  the  animal  was  seen.'' 

This  deposition  is  consider*^  as  impartial  and  nnbiaamd, 
it  agreeing  uniformly  with  the  deponent^  first  declaintions 
•>^  1815.  When  made,  he  had  not  perused  the  testimouiab 
vrocnre d  at  Cape  Ann  j  and  having  been  engaged  from  his 
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youth  in  I'oreign  voyages^  and  frequeotly  seen  vrhales,  and 
almost  every  species  of  fiab^  his  testimony  must  be  allowed 
to  have  great  weight. 

lo  corroboration  of  the  existence  of  the  Sea  Serpent  on 
the  coast  of  North  America,  the  testimony  of  ^e  R«v.  Mr. 
Cummings,  a  clei^yman  employed  in  the  Missions  of  the 
distri<U  of  Maine,  is  adduced  by  the  Sdciety.  His  relation, 
made  in  the  month  of  June,  1809,  was  taken  down  in 
writing  by  a  friend.  It  states  that  in  Penobscot  bay,  a  Sea 
Serpent,  supposed  to  be  about  sixty  feet  in  length,  and  of 
the  size  of  a  sloop's  mast,  had  been  occasionally  seen  within 
the  hist  thirty  years.  Mr.  Cummtngs  being  with  a  party, 
in  a  boat  twenty*three  feet  in  length,  the  animal  approached 
to  within  fifteen  rods,  and  was  judged  to  be  about  three 
times  that  length.  He  held  his  head,  which  resembled  that 
of  a  common  snake,  flattened,  and  about  the  size  of  a  pail, 
five  feet  out  of  the  water.  About  the  head  and  neck  the 
colour  was  a  bluish  green ;  but  the  tint  of  the  body  could 
not  be  determined,  on  account  of  the  rippling  of  the  water. 
The  British,  Mr.  Cummioga  observed,  saw  him  in  thehr 
expedition  to  Bagaduse,  and  estimated  his  length  at  300 
feet,  which  be  thou^t  an  exaggeration.  He  added  that 
thb  animal  had  been  frequently  seen  by  the  inhabitants  of 
Fox  and  Long  Islands,  Mount  Desert,  &c.    . 

In  the  communicaAioo  to  the  Society  from  which  the 
above  extract  is  made,  there  are  two  other  testimonies,  that 
•fa  Captain  Lillis,  who  observed  that  he  had  seen  oflTthe 
coast,  in  1809,  a  very  singular  fish,  about  forty  feet  long, 
which  appeared  more  like  an  ordinary  serpent  than  a  fish, 
holding  his  head  erect,  without  a  mane  ;-«-and  that  of  a  res- 
ident of  one  of  the  iskinds  in  the  Bay  of  Fenebscot,  who 
declared  that  he  had  often  seen  a  mariae  monster  of  this 
description,  which  was  as  large  as  a  sloop's  boom,  and 
about  sixty  or  seventy  feet  long.  He  asserted  that  about 
the  year  1780,  as  a  schooner  was  lying  at  the  mouth  of  the 
•river,  or  in  the  bay,  one  of  the$e  enormous  creatures  leaped 
over  it  between  the  masts :  the  men  ran  into  the  hold  for 
/right,  and  the  weight  of  the  serpent  sunk  the  vessel,  which 
was  of  eighteen  tons  burthen, '  one  streak,'  or  plank. 

Eztracts  are  given  by  the  Society  from  the  Natural 
History  of  Norway,  by  Pontoppidan,  Bishop  of  Bergen,  to 
show  how  much  hia  account  of  the  Sea  Serpent  on  tlie 
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Norwegian  coast  agrees  with  the  above  depositions  and 
statements.  The  foiiowiug  passage  will  suffice  to  evince 
this,  with  the  difference,  however,  that  the  Norwegian 
Serpent  is  represented  as  much  longer,  and  of  a  propor^ 
tionate  bulk.  ^^  Though  one  cannot,''  says  the  Bishop, 
<<  have  an  opportunity  of  taking  the  exact  dimeosions  of 
this  creature,  yet  all  who  have  seen  it  are  unanimous  la 
ufflrming,  as  fa(  as  they  can  judge  at  a  distance,  that  it  ap- 
pears to  be.  the  length  of  a  cable,  t.  e,  one  hundred  fath- 
oms, or  six  hundred  English  feet ;  that  it  lies  on  the  surface 
of  the  water,  when  it  is  very  calm,  in  many  folds ;  and  that 
there  are,  in  a  line  with  Ihe  head,  some  small  paru  of  the 
back  to  be  seen  above  the  surface  of  the  water,  when  it 
moves  or  bends.  These  at  a  dbtance  appear  like  so  many 
casks  or  hogsheads  floating  in  a  line,  with  a  considerable 
distance  between  them.  Mr.  Tuchsen,  of  Heroe,  is  the 
only  one  of  the  many  correspondents  I  have,  who  informs 
roe  that  he  has  observed  the  difference  between  the  body 
and  the  tail  of  this  creature,  as  to  thickness.  It  appears 
that  it  does  not,  like  the  eel  or  land  snake,  taper  gradually 
to  a  point,  but  that  the  body,  which  looks  to  be  as  big  as 
two  liogsheads,  grows  renutrkably  small  at  once  where  the 
tail  tiegins.  The. head  in  all  the  kinds  has  a  high  and 
broad  forehead,  but  in  some  a  pointed  snout,  tlKNigh  in 
others  that  is  flat,  like  that  of  a  cow  or  horse,  with  lai^e 
nostrils,  and  several  stiff  hairs  standing  out  on  each  side, 
like  whiskers.  The  accounts  add,  that  ihe  eyes  of  thia 
creature  are  very  large,  of  a  blue  colour/  and  looked  like 
a  couple  of  bright  pewter  plates.  The  whole  animal  is  of 
a  dark  brown  colour,  but  speckled  and  variegated  with 
light  streaks  or  spots,  which  shine  like  tortoise  slwll.  Some 
say  it  sheds  its  skin  like  the  land  snake.  The  wind  is  so 
destructive  to  this  creature,  that  it  is  never  seen  on  the  sur- 
face of  the  water  but  in  the  greatest  calm;  and  the  least 
gust  of  wind  drives  it  immediately  to  the  boMom  again. 
It  shoots  through  the  water  like  an  arn>w  from  the  tM>w, 
seeking  constantly  the  coldest  places.  1  have  been  inform- 
ed by  some  of  our  seafaring  men  that  a  cable  would  not  be 
long  enough  to  measure  the  length  of  some  of  them,  when 
they  are  observed  on  the  surface  of  the  water  in  an  even 
Jiue.  They  say  those  round  lumps  or  folds  sometimes  lie 
one  after  another  as  far  as  a  man  can  sfee." 
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The  report  of  the  Committee  of  the  Limiaean  Society 
adds:  <^  We  have  seen  and  beard  sandry  other statemenu, 
of  varbus  attthorityy  relating  to  similar  aoimals,  said  to 
have  been  seen  at  sea  by  different  persons ;  but  do  cot  in- 
sert them  in  our  report,  because  we  consider  the  foregoing 
testimony  sufficient  to  place  the  existence  of  the  aniniai 
beyond  a  doubt ;  and  because  they  do  not  appear  so  miimte 
and  so  well  authenticated  as  the  preceding  documents." 

About  four  weeks  after  the  depositions^  the  substance 
of  which  has  been  given  above,  had  been  received,  a  young 
serpent  of  a  remarkable  appearance  was  brought  from 
Gloucester  to  Boston,,  and  exhibited  as  the  progeny  of  the 
Great  Sea  Serpent.  It  had  been*  killed  in  a  meadow  situ- 
ated on  the  eastern  shore  of  Cape  Ann,  within  150  paces 
of  high  water  mark,  by  a  planter,  who,  with  a  pitchfork, 
confined  the  animal  against  some  loose  rocks.  He  exhil>- 
rted  the  most  violent  rage,  biting  himself  twice,  holding  on, 
and  shakiug  (to  use  the  planter's  expression)  as  one  dog 
shakes  another  in  fighting.  His  tail  seemed  likewise  a 
weapon  of  defence ;  for  he  struck  the  end  of  it  against  the 
handle  of  the  fork  several  times.  His  progressive  move- 
ment was  vertical,  but  slow,  and  was  produced,  first  by 
contracting,  and  then  by  extending  the  body.  When  con- 
tracted, the  animal  was  not  more  than  a  foot  and  a  half  in 
length ;  and  the  protuberances  on  his  back  were  then  at 
least  three  times  as  laree  as  when  he  was  extended. 

The  Committee  of  the  Linnaean  Society  having  inspect- 
ed both  the  external  and  internal  structure  of  this  animal, 
which  they  name  the  Scoliophis  Atlanticus,  or  plcxu- 
ous  SBRPCNT  OP  THE  ATLANTIC,  proceed  to  remark  that 
it  has  the  general  form  and  external  characters  of  a  ser- 
pent, but  is  remarkably  distinguished  from  all  others  of  that 
class  by  a  row  of  protuberances  along  the  back,  apparently 
formed  by  undulations  of  the  spine.  These  protuberances 
are  forty  in  numberf  and  their  siae  is  proportioned  to  that 
of  the  body,  at  the  places  where  they  are  respectively  sit- 
Mated.  Thus  the  body  can  be  bent  with  facility  upward 
and  downward,  a  circumstance  not  common  to  other  ser- 
pents.    The  whole  length  of  the  animal  is  2  feet  1 1  i  inches. 

After  a  minute  anatomical  description  of  the  Scoliophis 
Atlahticus  (the  young  sen^ent)  the  Committee  discuss 
(he  question  whether  it  is  to  be  so  identified  with  the  Great 
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Sea  Serpent,  as  to  be  considered  of  the  same  species.    The 
appearance,  they  remark,  at  nearly  the  same  time  and  place, 
of  two  creatures  agreeing  with  each  other  in  certain  impor- 
tant and  conspicuous  particulars,  disagreeing  in  tbe^nost 
remarkable  of  these  particulars  with  other  animals  of  their 
clas^  and  between  whom  no  difference,  but  that  of  siie, 
has  been  discovered,  must  naturally  lead  to  a  conjecture 
that  they  are  of  the  same  species.     The  appearances  no- 
ticed in  the  deposiiious,  relative  to  the  great  serpent,  ba- 
ting a  few  exceptions,  agree  with,  and  are  accounted  for, 
by  a  structure  like  that  of  the  Scoliophis.     The  protube- 
rances seen  above  the  water  might  have  been  produced  in 
two  ways  ;  by  bunches  on  the  back  projecting  out  of  the 
water;  or  by  vertical  undulations  of  the  body  when  in  mo- 
tion.    The  supposition  that  both  these  appearances  have 
been  presented  at  different  times,  is  the  most  satisfactory 
mode  of  accounting  for  the  variety  of  testimony  with  re- 
gard to  the  number,  size,  and  distance  of  these  protuber- 
ances.    The  other  facts  stated  in  relation  to  the  form  and 
general  arrangement  of  colours  in  the  large  serpent,  appl  v' 
sufficiemly  well  to  the  Scoliophis.     The  shape  of  the  bead 
and  proportion  of  the  eye—the  protuberance  on  the  side 
of  the  head,  just  above  the  eye— the  form  of  the  mouth— 
the  distance  from  the  head  to  the  commencement  of  the 
protuberances— the  brown  colour  of  the  body,  and  the  whi- 
iish  colour  of  the  under  part  of  the  head  and  neck— the 
disappearance  of  bunches  from  what  was  supposed  to  be 
the  navel  toward  the  tail— the  tapering  of  the  body  toward 
the  tail— ,(s  roundness,  and  great  flexibility,  are  all  points 
of  the  closest^  resemblance.     These  coincidences  cannot  be 
ine  eiiect  of  design,  since  all  the  depositions  from  GJouces- 
fer,  relative  to  the  Great  Serpent,  were  in  the  hands  of  the 
Committee  before  the  Scoliophis  was  discovered. 

Ibe  prong  or  spear  seen  near  the  head  of  the  former 
when  m  motion,  was  probably  the  tongue.  The  shape 
of  a  harpoon,  ascribed  to  that  organ,  was  doubtless  an 
optical  Illusion,  occasioned  by  its  rapid  vibration ;  and  this 
It  IS  weU  known,  is  not  the  first  instance  of  such  a  decep- 
tion. The  structure  of  the  Scoliophis  is  besides  well  suited 
to  a  residence  in  the  w?ter,  being  capable  of  various  and 
complicated  motions.  It  bends  horizontally,  as  did  the 
^  Serpent,  in  the  act  of  turning;  it  bends  vertically,  as 
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that  animal  is  supposed  to  do  in  the  act  of  swimming ;  and  it 
might  assume  any  compound  and  intermediate  motion,  that 
would  be  most  effectual  in  propelling  it  through  the  water. 

Supposing,  therefore,  the  species  of  the  two  serpents  to 
be  the  same,  it  is  not  improbable  thartheone  is  tiie  proge- 
ny of  the  other.  The  Colubri  without  fangs,  the  tribe  most 
nearly  resembling  the  Scoliophis,  are  said  by  naturalists  to 
be  generally,  if  not  always,  oviparous ;  to  deposit  their  eggs 
in  the  sand  in  the  spring,  or  in  the  end  of  summer ;  and  to 
abandon  them.  These  eggs  are  hatched  by  the  heat  of  the 
sun  oAen  in  less  than  a  month.  It  should  be  remarked  that 
the  large  serpents  described  in  the  accounts  and  depositions, 
were  seen  near  the  shore,  and,  with  one  exception,  in  the 
month  of  August  only. 

In  reply  to  the  three  principal  objections  which  may  be 
made  against  the  specific  identity  of  the  two  animals ;  and, 
first,  their  disproportionate  size.  This  is  not  apparently 
greater  than  is  found  between  the  young  and  full  grown 
individuals  of  some  other  animals,  among  which  may  be 
cited  the  Boa  Constbictor.  Secondly,  that  the  one  was 
seen  only  in  the  water,  and  the  other  on  land.  This  objec- 
tion is  lessened  when  it  is  recollected  that  the  eggs  of 
amphibious  animals  are  deposited  on  land.  The  large  ser- 
pent may  have  visited  the  shore  in  the  night,  or  at  other 
times.  That  it  was  an  amphibious  animal,  dependent  on 
respiration,  is  rendered  probable  by  its  general  structure, 
and  by  its  frequenting  the  surface  of  the  water,  often  with 
its  head  elevated  above  it.  The  small  serpent  was  found 
near  the  salt  water,  in  a  place  over  which  the  sea  }»reaks  in 
stormy  weather.  Supposing  it  a  young  animal,  it  might 
have  remained  in  the  place  where  it  was  hatched,  or  it  might 
have  occasionally  resorted  to  the  shore  from  the  water. 
It  could  not  be  expected  to  venture  far  from  the  shore,  until 
its  increased  size  should  afford  it  some  security  from  becom- 
ing a  prey  to  larger  animals  of  the  ocean.  Lastly,  the  cir- 
cumstance that  not  any  evidences  of  immaturity  were  ob- 
served in  the  Scoliophis  might  be  considered  as  a  source 
of  a  third  objection,  if  it  were  not  well  known  that,  as 
serpents  generally  abandon  their  eggs,  the  young  are  per- 
fect in  all  their  parts,  and  capable  of  providing  for  their 
own  subsistence,  immediately  on  their  being  hatched. . 

Go  the  whole,  the  Committee  observe,  as  these  two  an^ 
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imaU  agree  in  so  many  eoospicooaay  importaot^  and  pecu* 
iiar  ckancteis,  and  «8  no  material  difference  has  been  yet 
dearly  pointed  oot^  excepting  that  of  sise,  the  Society  wiU 
probably  feel  juttified  in  considering  them  indlvidinils  of 
the  same  species,  and  entitled  to  the  same  name^  until  a 
more  dose  examination  of  the  Great  Serpent  shall  Iwre 
disclosed  some  difference  of  structure^  important  enough  to 
constitute  a  specific  distinction. 

A  postscript  contaiasa^ommu&icatiott  from  Long  Isbndi 
stating  thaty  on  the  5th  of  October,  ISlTj  the  Sea  Serpent 
bad  been  seen  in  the  sound.  At  the  distance  of  half  a 
mile  from  the  shore,  a  long,  rough,  dark*lookiqg  body  was 
observed,  making  a  rapid  progress  towards  New  York, 
against  a  brisk  breeze  and  a  strong  ebb  tide.  The  obeern 
vers  were  soon  convinced  that  it  was  a  living  animal.  His 
head  did  not  ai  first  appear  more  devaled  above  the  water 
than  the  ridges  or  humps  on  his  back ;  but  when  he  was 
afterwards  seen,  nearly  in  the  middle  of  the  Sound,  his 
body,  owing  to  the  increased  vekKsity  with  which  he  moved, 
became  more  depressed,  and  his  head  greatly  elevated. 
He  was  distinctly  seen  for  about  ten  minutes,  during  which 
short  space  it  was  estimated  that  his  progress  was  not  less 
than  six  or  seven  miles.  His  back,  40  or  50  feet  of 
which  appeared  above  the  surface  of  the  water,  was  ir« 
regular,  uneven,  and  deeply  indented.  The  general  de- 
scription of  the  animal,  in  this  statement,  agrees  whh  those 
already  given  ;  but  it  is  said  that  the  extreme  rafuditylwith 
which  he  moved,  created  a  swell  not  unlike  that  of  a  boat 
towed  rapidly  at  the  stern  of  a  vessel. 

THE    BATTLESNAKf. 

The  genus  crotalus^  or  rattlbskake,  affords  die  moat 
signal  examples  of  the  powerfully  destructive  poison  with 
which  some  of  the  serpent  tribe  ar^  furnished ;  instantces 
having  frequently  occurred  in  which,  the  bite  of  these 
snakes  hsF,  in  the  space  of  a  itw  minutes  even,  proved  fa- 
tal to  man. 

It  was  not  until  the  discovery  of  the  western  hemisphere, 
that  naturalists  beheki  with  amasement  a  reptile  of  the  most 
fatal  nature,  furnished,' agreeably  to  their  conception,  as  if 
by  a  peculiar  institution  of  Providence,  with  an  instmment 
capable,  in  general,  of  warning  mankind  of  their  danger  on 
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too  near  an  approach.  This  is,  however,  treated  by  Dr. 
Mead  as  a  vulgar  error;  and  he  very  sensibly  observes,  that 
^^  all  the  parts  of  animab  are  made  either  for  the  preserva- 
tion of  the  individual,  or  for  the  propagation  of  its  species ; 
this  before  us  is  for  the  service  of  the  individuals.  This 
snake  lives  chiefly  on  squirrels  and  birds,  which  a  reptile 
can  never  catch  without  the  advantage  of  some  manage- 
ment to  bring  them  within  his  reach.  The  way  is  this.  The 
snake  creeps  to  the  foot  of  a  tree,  and  by  shaking  his  rattle, 
awakens  the  little  creatures  which  are  lodged  in  it.  They 
are  so  friglitened  at  the  sight  of  their  enemy,  who  fixes  his 
lively  piercing  eyes  upon  one  or  other  of  them,  that  they 
have  not  the  power  to  get  away,  but  leap  from  buugh  to 
bough,  till  they  are  quite  tired,  and  at  last  falling  to  the 
ground,  are  snapped  into  his  mouth.  This  is,  by  the  peo- 
ple of  the  country,  called  the  charming  of  squirrels  and 
birds."  This  opinion  of  Dr.  Mead  is  supported  by  Dr. 
Barton  of  Philadelphia,  who,  in  a  memoir  on  the  supposed 
fascinating  power  of  the  rattlesnake,  imagines  the  whole  to 
be  nothing  more  than  the  fluttering  of  old  birds  in  defence 
of  their  young,  and  which  are  dieraaelves  occasionally 
caught  by  the  rattlesnake,  in  consequence  of  too  near  an 
approach. 

This  species  is  in  general  from  three  to  five  feet  in  length ; 
but  one  is  described  by  Catesby  as  measuring  eight  feet. 
This  traveller  observes,  that  ^<  it  is  the  most  inactive  of  all 
snakes,  and  has  the  slowest  motion,  never  beingthe  aggres- 
sor, except  in  what  it  preys  upon ;  for  uuless  it  is  disturbed, 
it  will  not  bite."  It  is  of  a  yellowish-browri  colour,  mark- 
ed throughout  its  whole  length  with  several  transverse  and 
somewhat  irregalas  Jascice  of  deep  brown.  From  the  head 
to  some  distance  down  the  neck  lun  two  or  three  longitu- 
dinal stripes  pf  the  same  colour.  The  head  is  large,  flat, 
and  covered  with  small  scales ;  the  rest  of  the  upper  parts 
with  moderate  large  oval  ones,  all  strongly  furnislied  with 
a  prominent  line  down  the  middle:  the  under  parts  are  of 
a  dingy  yellowish-brown  colour,  marked  with  numerous 
dusky  variegations  and  freckles.  At  the  extremity  of  the 
tail  is  situated  the  rattle,  consisting  of  several  hard,  6ry, 
homy  processes,  which,  on  the  least  disturbance  or  irriu- 
lion,  is  elevated  and  shaken  in  such  a  manner  as  to  cause  a 
strong  and  brisk  rattling  sound. 
43 
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The  rattlesnake  is  a  viviparous  animal,  and  is  said  t« 
practise  the  same  extraordinary  mode  of  preserving  its 
young  from  danger  as  is  ascribed  to  the  viper  in  Europe, 
that  is^  by  receiving  them  into  its  raouth  and  swallowing 
them.  M.  de  Beauvois,  in  the  relation  of  his  travels, 
declares  that  he  was  himself  an  eye-witness  of  this  process. 
Happening,  in  his  walk,  to  disturb  a  large  rattlesnake,  the 
creature  immediately  coiled  itself  up,  opened  its  jaws,  and 
instantly  five  small  ones,  which  were  lying  near  it,  rushed 
into  4ts  mouth.  He  retired ,  and  watched  the  snake,  and  ia 
a  quarter  of  an  hour  saw  her  again  discharge  them.  He 
then  approached  the  second  time,  when  the  ybung  retired 
into  its  mouth  with  greater  celerity  than  before,  and  the 
anake  immediately  moved  off  among  the  grass,  and  escaped. 

TBB   COBRA    BE   CAPELLO* 

Ths  following  interesting  accouut  of  this  rery  curious 
snake,  a  aative  of  India,  is  extracted  fr6m  Forbes'  Oriental 
Memoirs,  a  work  the  merits  of  which  cannot  besufficientjy 
praised. 

^  The  Cobra  de  Capello,  or  hooded-snake  (coluber  naja^, 
called  by  the  Indians  the  naag,  or  nagao,  is  a  large  and 
beautiful  serpent;  but  one  of  the  most  venemoos  of  all  the 
coluber  class ;  its  bite  generally  proves  mortal  in  less  than 
an  hour.  It  is  called  the  hooded>snake,  from  having  a  co* 
nous  hood  near  the  head,  which  it  contracts  or  enlarges' at 
pleasure:  the  centre  of  this  hood  is  marked  in  black  and 
white  like  a  pair  of  spectacles,  whence  it  is  also  named  the 
spectacle  snake. 

**  Of  this  genus  are  the  dancing-snakes,  which  are  carried 
in  baskets  throughout  Hindostan,  aud  procure  a  mainte- 
nance for  a  set  of  people,  who  play  a  few  simple  notes  on  the 
flute,  with  which  the  snakes  seem  much  delighted,  and  keep 
time  by  a  graceful  motion  o(  the  head,  erecting  about  half 
their  length  from  the  ground,  and  following  the  music  with 
gentle  curves,  like  the  unduUting  lines  of  a  swan's  neck. 
It  is  a  well  attested  fact,  that  when  a  house  is  infested  with 
these  snakes,  and  some  other  of  the  coliber  genus,  which 
destroy  poultry  and  small  domestic  animals,  as  also  by  the 
Uir^or  serpents  of  the  boa  tribe,  the  musicians  are  sent  for; 
who,  by  playing  on  a  flagelet,  find  out  their  hiding-places, 
aud  charm  them  to  destruction :  for  no  sooner  do  tl^  snakes 
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hear  the  music  than  they  come  softly  from  their  retreat, 
and  are  easily  taken.  1  imaane  these  musical  snakes  were 
knowD  in  Palestine,  from  the  Psalmist  comparing  the  ungocl" 
ly  to  the  deaf  adder,  which  stoppeth  her  ears,  and  refuseth 
to  hear  ihe  voice  of  the  charmer,  charm  he  never  so  wisely. 
^*  When  the  music  ceases  the  snakes  appear  motionless ; 
but  if  not  immediately  covered  up  in  the  basket,  the  specta* 
tors  are  liable  to  fatal  accidents.  Among  my  drawings  is 
that  of  a  Cobra  de  Capello,  which  danced  for  an  hour  ou  the 
table  while  I  painted  it ;  during  which  1  frequently  handled 
it,  to  observe  the  beauty  of  the  spots,  and  especially  the 
S|)ectacles  on  the  hood,  not  doubting  but  that  its  venomous 
fangs  had  been  previously  extracted.  But  the  next  morn^ 
ing  my  upper  servant,  who  was  a  zealous  Mussulman,  came 
to  me  in  great  haste,  and  desired  I  would  instantly  retire, 
and  praise  the  Almighty  for  my  good  fortune;  not  under- 
standing his  meaning,  I  told  him  that  I  had  already  per- 
formed my  devotions,  and  had  not  so  many  stated  prayers, 
as  tlie  followers  of  his  prophet.  Mahomed  then  inform^ 
nie,  that  while  purchasing  some*  fruit  in  the  bazar,  he. 
observed  the  man  who  had  been  with  me  the  preceding 
evening,  entertaining  the  country  people  with  his  dancing 
snakes ;  they,  according  to  their  usual  custom,  sat  on  the 
gromid  around  him ;  when,  either  from  the  music  stopping 
too  suddenly,  or  from  some  other  cause  irritating  the  vicious 
reptile  which  I  had  so  o^^en  handled,  it  darted  at  the  throat 
of  a  young  woman,  and  inflicted  a  wound' of  which  she  died 
in  about  half  an  hour.  Mahomed  once  more  repeated  his 
advice  for  praise  and  thanksgiving  \o  Alia,  and  recorded 
me  in  bis  calendar  as  a  lucky  man.'' 

TBS  CERASTES,  OR  HORNED  J^AKE. 

This  curious  species  is  a  native  of  many  parts  of  Africa, 
aiid'is  also  frequent  in  Egypt,  Syria,  and  Arabia.  It  is  about 
two  feet  in  length,  and  is  distinguished  by  a  pair  of  horns, 
or  curved  processes,  situated  above  the.eyes,  and  pcwoting 
forwards :  these  horns  have  not  any  thing  analogous  lu  their 
structure  to  the  horns  of  quadrupeds,  and  are  by  no  means 
to  fee  considered  in  the  light  o(  offensive  or  defensive 
weapons:  they  increase  however  the  natural  a  nti|)a  thy  so- 
i^enerally  felt  against  the  serpens  tribe,  and  give  the  animal 
a  more  than  ptdhiary  appearance  of  fltaligoity .    Its  bite  is^ 
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nuch  to  be  dreaded^  since^  exclusive  of  the  general  danger 
of  treading  accidentally  oo  this  reptile,  and  thus  irritating 
it  unawares,  it  possesses  a  propensity  to  spring  suddenly  to  a 
considerable  distance,  and  assail  without  provocation  those 
who  happen  to  approach  it.  "  When,**  Mr.  Bruce  observes, 
^  he  inclines  to  surprise  any  one,  the  Cerastes  creeps  with 
his  side  towards  the  person,  and  his  head  averted,  till  judg- 
ing  his  distance,  he  turns  round,  springs  upon  him,  and  fas- 
tens on  the  part  next  to  him.^' 

On  the  subject  of  the  incantation  of  serpents  this  celebra- 
ted traveller  remarks  as  follows:  <^  There  is  not  any  doubt 
ot  Its  reality:  the  scriptures  are  full  of  it;  and  those  who 
liave  been  in  Cgypt  have  seen  as  many  different  instances  as 
they  chose,  ^me  have  suspected  that  it  was  a  trick,  and 
that  the  animals  so  handled  had  been  first  trained,  and  then 
disarmed  of  the  pow^  of  hurting ;  and,  fond  of  the  discov- 
ery, have  rested  themselves  upon  it,  without  experiment,  in 
llie  face  of  ail  antiquity.  But  I  will  not  hesitate  to  aver,  that 
I  have  seen  at  Cairo  (and  this  may  be  seen  daily,  without 
trouble  or  expense)  a  man  who  came  from  above  the  cata- 
combs,  where  the  pits  of  the  mummy  birds  are  kept,  who 
has  taken  a  Cerastes  with  his  naked  hand,  from  a  number  of 
others  lying  at  the  bottom  of  a  tub,  has  put  it  upon  his  bare 
head,  covered  it  with  the  common  red  cap  he  wears,  then 
tftken  it  out,  put  it  on  his  breast,  and  tied  it  about  his  ne<rk 
like  a  necklace ;  after  which  it  has  been  applied  to  a  hen, 
and  bit  it,  which  has  died  in  a  few  minutes ;  and,  to  com- 
plete the  experiment,  tlffi  man  has  taken  it  by  the  neck,  and, 
beginning  at  the  tail,  has  eaten  it,  as  one  would  do  a  carrot, 
or  a  stock  of  celery. 

<^  Howevei;  lively  the  snake  may  have  been  before^  whea 
he  is  seized  by  any  of  these  barbarians,  he  seems  as  if  ta- 
ken with  sif^kness  and  fisebleness,  frequently  shuts  his  eyes, 
and  never  turns  his  mouth  towards  the  arm  of  the  person 
who  holds  him.  .On  their  bemg  questiooed  bow  they  are 
exempted  from  its  attack,  the  gravest  and  most  respectable 
among  the  Egyptians  reply  that  they  were  bom'so ;  while 
the  lower  sort  talk  of  enchantments  by  words  and  by  wri- 
ting. They  all  pretend  to  prepare  any  person  by  remedies, 
that  is,  by  decoctions  Of  herbs  and  r6ots.  Be  this  Jis  it  may, 
the  records  of  history  attest,  that  where  any  country  has 
»een  remarkably  infested  by  serpents,  the«i  the  peopl<* 
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have  been  screened  by  «  secret  of  some  kind.    Thus  k 
was  whb  the  P^yili  and  JMaronides  of  okl*^ 

"Tame  at  whose  spell  the  charmM  Cerastes  lay." 

GREAT   VIPER  OF  MARTINIQUS. 

This  formidable  reptile  is  peeuliar  to  the  islands  of 
Martinique,  St.  Lucie^  and  Beconia,  and  has  never  been 
traced  to  the  American  contrnent.  On  account  of  iu  tri«- 
angular  head,  resembnng  that  of  a  spear,  it  has  been  na« 
med  by  the  French  naturalist  trioonogefhalus  :  when 
full  ^rown  It  is  nearly  eight  feet  in  length,  nnd  its  bite  is 
high^  dangerous.  *  Its  agility  is,  as  well  as  its  mode  of 
darting,  very  remarkable  >  it  rolls  the  body  in  four  circles, 
one  upon  another,  the  circnmvolutioas  of  which  incline  all 
at  once  at  the  wilt  of  the  smimal,  so  as  to  throw  the  whole 
mass  forward  five  or  six  feet.  After  the  manner  of  the 
crested  or  hooded  snake,  it  can  raise  itself  upright  on  its  tail, 
and  thus  attain  the  height  of  a  roan ;  at  the  same  time  that, 
by  means  of  large  scales,  laid  over  each  other,  with  which 
the  belly  is  covered,  this  serpent,  like  the  adder,  can  climb 
large  trees,  and  creep  among  the  branches,  in  order  to  reach 
tlie  birds'  nests,  whose  young  he  devours,  and  in  wUich  lie 
has  often  been  found  coiled  up.  •    • 

FASCINATING  POWER   OP   S:fAK£S. 

A  REJiAiiKABLK  instance  of  the  fascinating  power  of 
i^nakes  is  given  in  Lichtenstein^s  travels  in  Scitheni  Afnca. 
In  rambling  in  the  fields  near«Cape  Tow\i,  he  saw,  at  the 
brink  of  a  ditch,  a  large  snake  in  pursuit  of  a  field  mouse. 
The  poor  animal  was  just  at  its  hole,  when  it  seemed  in  a 
moment  to  stop,  as  if  unable  to  proceed,  and  without  being 
touched  by  the  snake,  to  be  palsied  with  terror.  The  snake 
had  raised  its  head  over  him,  had  opened  its  mouth,  and 
seemed  to  fix  its  eyes  sledfastly  upon  hhn.  Both  remained 
still  awhile ;  but  as  soon  as  the  mouse  made  a  motion,  as  if 
to  flee,  the  head  of  the  snake  instantly  followctKhe  move- 
ment, as  if  to  stop  his  way.  This  sport  last^nl  A»iir  or  five 
minutes,  till  the  author's  approach  put  an  emJ  to  it:  the 
snake  then  snapped  up  his  prey  hastily,  ami  plided  away 
%vith  it  to  a  neighbouring  bush.  «  As  1  ha^.*^  he  obsr^rves, 
«  heard  a  great  deal  of  this  mafric  power  in  iheiin  ik»*  over 
smaller  animals,  it  was  very  interesting  to  me  to  see  a  sjjc- 
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cimen  of  it  I  think  il  may  be  made  aqnesiiois  however, 
whether  the  poisonous  brenth  of  the  reutile  might  not  renily 
have  had  the  eflfecl  of  iMuralysiog  the  limbs  of  the  nMNHe, 
rather  than  that  its  inability  to  move  proceeded  either  from 
the  fixed  eye  of  the  aoake,  or  the  apprehension  of  inevitable 
death.  It  b  remarkable^  and  very  certain,  that  serpents 
will  sport  with  their  prey,  as  cats  do^  before  they  kill  it/' 
This  author  notices  several  peculiarities  of  the  snakes  oi 
South  Africa.  A  very  rare  description  of  serpent  is  there 
called  the  Spurting  Snau.  It  b  from  three  to  fovr  feel 
long,  of  a  black  cokwr,  and  has  the  singular  proper^,  as 
the  colonists  assert,  that,  ^ben  it  b  attacked,  it  spurts  oat 
ito  venom,  and  knows  how  to  give  it  such  a  direction  as  to 
hit  the  eyes  of  the  person  making  the  attack.  This  b  fol- 
lowed by  violent  pain,  and  by  so  great  an  inflammation, 
that  it  frequently  occasions  the  entire  loss  of  the  si|^t.— 
The  Por-AoDKR,  one  of  the  most  poisonous  species,  b  dis- 
tioguishable  by  a  disproportionate  thickness,  and  by  a  body 
handsomely  spotted  with  black  and  white  spots  on  a  browo- 
hh  ground.  It  has  thb  peculiarity,  that,  when  it  b  en* 
^ged,  it  sweUs  out  iu  neck  to  a  very  great  size.  One 
which  was  caught,  measured  in  length  about  an  ell  and  a 
half,  and  was  about  six  inches  round  in  its  greatest  circum- 
ference.— One  of  the  species,  called  the  Tass  Snakb,  was 
oaught  while  in  the  act  of  climbing  up  the  wall  of  a  farm- 
house, to  take  the  swallows  which  had  their  nests  under 
the  roof.  This  snake  is  extremely  adroit  at  climbing,  and 
is,  therefore  a  terrible  enemy  to  small  birds.  Its  bite  is  ex« 
treniJy  venomous,  and  is  considered  as  mortal.  The  one 
here  noticed,  measured  six  feet  in  length,  with  a  black 
back,  and  greyish  belly.  In  the  belly  were  found  six  half* 
digested  young  swallows. — The  Lemon  Ssaks  measures 
about  five  feet  in  length,  and  has  a  skin  uf  a  fine  leot^n- 
colouTi  regularly  spotted  with  black. 

THE  SliKFRANT. 

How  instinct  varies  in  tlae  grov^Uing  swimi, 
ComparM,^  half-reasoning  elephant,  with  thine ! 
'Twixt  that,  and  reason,  what  a  nice  barrier ! 
For  ever  separate,  yet  for  ever  near !  PorB. 

Thr  larg<^  elephants  are  from  ten  toeleven  feet  in  heighc: 
some  are  said  to  exceed  it ;  but  the  averse  b  eight  or  mam 
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feet.  They  are  fifty  or  siity  years  befdre  they  arrive  at  their 
faU  growth;  and  their  natural  life  is  about  one  hundred 
and  twenty  years.  Their  price  increases  with  their  meiit 
during  a  course  of  education.  Some,  for  their  extraordi- 
nary qualities,  become  in  a  manner  invaluable*;  when 
these  are  purchased,  no  compensation  induces  a  wealthy 
owner  to  part  with  them* 

The  skin  of  the  elephant  is  generally  a  dark  grey,  some- 
times almost  black ;  the  face  frequently  painted  with  a 
variety  of  colours ;  and  the  abundance  and  splendour  of 
his  trappings  add  much  to  his  consequence.  In  India  the 
Mogul  princes  allow  five  men  and  a  boy  to  take  care  of 
each  elephant ;  the  chief  of  them,  called  the  mahawut  rides 
upon  his  neck  to  guide  him ;  another  sits  upon  the  rump,  and 
assists  m  battle ;  the  rest  supply  him  with  food  add  water, 
and  perform  the  necessary  services.  Elephants  bred  to 
war,  and  well  disciplined,  will  stand  firm  against  a  volley 
of  musquetf7,and  never  give  way  unless  severely  wounded. 
One  of  these  animals  has  been  seen  with  upwards  of  thirty 
bullets  in  the  fleshy  parts  of  his  body,  peifectly  recovered 
from  his  wounds.  All  are  not  equally  docile,  and  when 
an  enraged  elephant  retreats  from  battle,  nothing  can  with- 
stand his  fury :  the  driver  having  no  longer  a  command, 
iriends  and  foes  are  involved  in  undistinguished  ruin. 

The  elephants  in  the  army  of  Antiochus  were  provoked 
to  fight  by  shewing  them  the  blood  of  grapes  and  mulber- 
ries. The  history  of  the  Maccabees  informs  os,  that  ^'  to 
every  elephant  they  appointed  a  thousand  men,  armed  with 
coats  of  mail,  and  five  hundred  horsemen  of  the  best ;  these 
were  ready  at  every  occasion ;  wherever  the  beast  was,  and 
whithersoever  he  went,  they  went  also ;  and  upon  the  ele- 
phants were  strong  towers  o(  wood,  filled  with  armed  men, 
besides  the  Indian  that  ruled  them." 

Elephants  in  peace  and  war  know  their  duty,  and  are 
more  obedient  to  the  word  of  eommynd  than  many  rational 
beings.  It  is  said  they  can  travel,  on  an  emergency,  two 
hundred  miles  in  forty-eight  hours;  but  wil)  bojd  <|Ut  for  a 
month,  at  the  rate  of  forty,  or  6(ty  miles  a  (iay,  with  cheer- 
fulness aiKl  alacrity.  "  1  performed,"  obsfrvi-s  Forbes  ia 
his  Oriental  Memoirs,  "  many  Imfr  journeys  upon  an  ele- 
phant:  nothing  could  exned  the  s.ica.  ity,  docility,  and 
affection  «f  this  noble  quadruped,    if  I  stopped  Ui^  enjoy 
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a  prospect,  he  remajned  imiiioveable  uotil  my  sketch  was 
finished  $  if  I  imbed  for  ripe  mangoes  growing  om  of  the 
common  icach^  he  selected  the  most  fruitful  branch,  and 
breaking  it  off  with  his  trunk,  offered  it  to  the  driver  for 
the  company  in  the  houdah,  accepting  of  any  part  given 
to  himself  with  a  respectful  salem,  by  raising  his  trank 
three  times  above  his  head,  in  the  manner  of  the  oiieotai 
obeisance,  and  as  often  did  he  express  his  thaniis  by  a 
murmuring  noise.  When  a  bough  obstructed  the  hoadab, 
he  twisted  his  trunk  around  it,  and,  though  of  considerable 
magnitude,  broke  it.  off  with  ease,  and  oi\en  gathered  a 
leafy  branch,  either  to  keep  off  the  flies,' or  as  a  fan  to  agi- 
tate the  air  around  him,  by  waving  it  with  his  trunk  ;  he 
generally  paid  a  visit  at  the  tent-door  during  breakfost,  to 
procure  sugar-candy  or  fruit,  and  be  cheered  by  tho  enco- 
miums and  caresses  he  deservedly  met  with :  no  spaniel 
could  be  mcMre  innocently  playful,  nor  fonder  of  those  who 
noticed  him,  than  this  docile  animal,  which  on  particular 
occasions  appeared  conscious  of  his  exaltation  above  the 
brute  creation." 

However  surprising  may  be  the  docility  of  this  noble 
animal,  when  tamed,  its  sagacity,  in  a  savage  state  even, 
is  a  subject  of  still  greater  wonder,  as  is  evidenced  by  the 
following  narrative  extracted  from  Lichtenstein's  travels  in 
Southern  Africa.  Two  individuals,  named  Muller  and 
Prince,  being  engaged,  in  the  Caffre  territory,  where  these 
animals  abound,  in  an  elephant  hunt,  discovered  the  foot- 
steps of  a  very  large  elephant,  and  soon  espied  the  animal 
himself  on  the  declivity  of  a  naked  and  widely  outstretched 
hill.  It  is  a  rule,  when  an  elephant  is  thus  found,  to  en- 
deavour to  get  above  him  on  the  hill,  to  the  end  that,  in  case 
of  necessity,  the  hunter  may  flee  to  the  summit,  whither  the 
animal,  on  account  of  the  unwieldiness  of  its  body,  cannot 
follow  him  fast.  This  precaution  was  neglected  by  Prince, 
who  shot  too  soon,  wbile  they  were  yet  at  too  great  k  dis- 
tance, and  the  elephant  on  higher  ground  than  himself  and 
his  companion^  The  wounded  animal  rushed  down  to- 
wards them,  while  they  endeavoured  to  push  their  horses 
on,  and  gain  the  brow  of  the  hill.  Being  able,  on  favorable 
ground,  to  run  as  fast  as  a  horse,  he  soon  came  op  with 
thtm,  and  struck  w'lth  his  tusk  at  Muller's  thigh,  he  being 
the  nearest  of  the  two  fugitives.     Muller  now  considered 
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his  fate  as  inevitable,  as  he  endeavoured  in  vain  to  set  bis 
almost  exhausted  horse  into  a  gallup,  and  saw  the  anima}| 
after  giving  a  violent  snort,  raise  his  powerful  trunk  above 
his  head.  It  was  not,  however,  on  himself,  bat  on  his 
companion,  that  the  stroke  fell ;  and  in  an  instant  he  saw 
him  snatched  from  his  boi-se,  and  thrown  op  into  the  air. 
Scarcely  in  his  senses,  he  continued  his  flight,  and  only  iD' 
some  degree  recovered  himself  by  finding  Prince's  horse 
running  by  his  side  without  a  rider :  then  looking  back, 
he  saw  his  unfortunate  friend  on  the  ground,  and  the  ele- 
phant stamping  upon  him  with  the  utmost  fury.  He  was 
now  convinced,  not  without  the  greatest  astonishment, 
that  the  sagacious  animal  had  distinguished  which  of  liie 
two  it  was  who  wounded  him,  and  wreaked  his  whole  ven- 
geance upon  him  alone.  Muller,  on  this,  went  in  search 
of  the  rest  of  the  party,  that  they  might  collect  the  mangled 
remains  of  their  companion,  and  bury  them ;  but  they  were 
soon  put  to  flight  by  the  elephant  r  us  King  again  from  a 
neighbouring  thicket,  t6  vent  his  wnith  once  more  upon 
the  corpse,  already  so  dreadfully  mangled.  While  he  was 
busied  in  doing  this,  however,  he  was  attacked  by  the  dis^ 
persed  hunters,  and  sacrificed  to  the  manes  of  his  unfortu- 
nate victim. 

The  contrivances  for  taking  elephants  are  various ;  but 
the  most  curious  are  those  employed  by  the  natives  of 
Ceylon,  where  the  finest  race  of  these  animnls  is  found. 
They  sometimes  surround  the  woods  in  bands,  and  drive 
with  lighted  torches,  amid  the  clamour  of  trumpets,  the 
discharge  of  fire-arms,  and  noises  of  every  description, 
the  elepbauts  which  inhabit  them,  till  they  arc  at  length 
entrapped  into  a  particular  spot  surrounded  with  palisades, 
so  as  to  prevent  all  escape.  At  other  times  a  kind  of  de- 
coy, or  female  elephant,  is  sent  out  in  order  to  induce  some 
of  the  mflles  to  pursue  her,  who  are  by  that  means  secured. 
When,  a  wild  elephant  is  taken,  it  still  remains  to  reduce  it 
to  a  quiet  state,  and  to  tame  it,  in  order  to  its  being  made 
useful :  this  is  eflected  by  throwing  n^pes  round  the  legs 
and  body,  which  are  well  secured ;  and  two  tame  elephants, 
properly  instructed,  are  placed  on  each  side.  The  captive 
animal  finds  himself  |radually  so  fatigued  by  his  ineflectual 
struggles,  and  so  much  soothed  by  the  caresses  occasionally 
'jiven  by  the  tmoks  of  the  tame  elephants,  by  the  food  from 
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time  to  time  presented  to  bim,  and  the  water  with.wtiich 
lie  is  refreshed  by  its  being  poured  over  him,  that  in  the 
space  of  a  few  days,  unless  more  than  unusually  untracta- 
ble  iff  his  nature,  he  becomes  completely  tame,  and  is  pla- 
ced with  the  rest  of  the  domesticated  troop.  Sometimes, 
in  order  more  effectually  to  subdue  them,  the  elephants  are 
deprived  of  sleep  for  a  considerable  time. 

The  anecdotes  recording  the  sagacity,  and  also  the  ami* 
able  qualities  of  the  elephant,  are  numerous.     Of  these  the 
following  are  selected  as  highly  interesting.     In  Delhi,  ao 
^phant  passing  along  the  streets,  put  his  trunk  into  « 
tai!ur  s  shop,  where  several  persons  were  at  work.     One 
of  ihem  pricked  the  end  of  his  trunk  with  his  needle ;  the 
beast  passed  on ;  but  at  the  next  dirty  puddle  filled  his 
trunk  with  water,  returned  to  the  shop,  and  sparting  it . 
among  those  who  had  offended  him,  spoiled  their  work. — 
At  Adsmeer,  an  elephant  which  often  passed  through  the 
bazar,  or  market,  as  he  went  by  a  certain  herb-womaa, 
always  received  from  her  a  mouthful  of  greens :  at  length 
he  was  seized  with  one  of  his  periodical  fits  of  rage,  broke 
Us  fetters,  and,  running  through  the  market,  put  the  croud 
to  flight,  and,  among  others,  this  woman,  who,  in  her 
haste,  forgot  a  little  child  she  had  brought  with  her.     The 
animal  recollecting  the  spot  where  his  benefactress  was 
wont  to  sit,  took  up  the  infant  gently  on  his  trunk,  and  pla« 
ced  it  in  safety  on  a  stall  before  a  neighbouring  house. — 
At  the  same  place,  another  elephant,  in  hb  madness,  killed 
his  comaCf  or  governor :  the  wife,  witnessing  the  misfor- 
tune, took  her  two  children,  and  flung  them  before  the  ele- 
phant, saying,  "  now  you  have  destroyed  their  father,  you 
may  as  well  put  an  end  to  their  lives  and  mine."    It  in- 
stantly stopped,  relented,  took  the  eldest  of  the  boys,  pla- 
ced him  on  his  neck,  adopted  him  for  his  governor,  aod 
never  afterwards  would  permit  any  other  persoo^to  mount 
him.-^A  painter  was  desirous  of  drawing  the  elephant 
kept  in  the  menagerie  at  Versailles,  in  an  uncommon  atti- 
tude, namely,  that  of  holding  his  |runk  raised  up  in  the 
air,  with  his  mouth  open.  •  The  painter's  boy,  in  order  to 
keep  the  animal  in  this  posture,  threw  fruit  into  his  mouth ; 
but  as  the  lad  frequently  deceived  him,  and  made  an  offer 
only  of  throwing  the  fruit,  he  grew  angry ;  and,  as  if  he 
had  known  that  the  painter's  intention  of  drawing  him  was 
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the  cause  of  the  affront  thus  offered,  instead  of  avenging 
himself  on  the  lad,  he  turned  his  resentment  on  the  master, 
and  talting  up  a  quantity  of  water  in  his  trunk,  threw  it 
on  the  paper  on  wJiich  the  painter  was  drawing,  and 
spoiled  it« 

TRB  OBANO  OUTAKO. 

This  singular  animal,  likewise  called  the  satyr,  great 
ape,  or  man  of  the  woods,  which  has,  on  account  of  its 
near  approximation  to  the  human  species,  so  strongly  ex- 
cited the  attention  of  naturalists,  is  a  native  of  the  warmer 
parts  of  Africa  and  India,  where  it  resides  principaUy  in 
woods,  on  the  fruits  of  which  it  feeds,  like  the  other  spe- 
cies  of  the  aimia  race.     Such  of  these  animals  as  have 
been  imported  into  Europe  have  rarely  exceeded  the  height 
of  two  or  three  feet,  and  have  therefore  been  supposed  te 
be  young ;  those  full  grown  being  said  to  be  at  least  six 
feet  in  height.    The  general  colour  of  the  orang  outang  is 
a  dusky  brown :  the  face  is  bare ;  the  ears,  bands,  and  feet, 
nearly  similar  to  the  human ;  and  the  whole  appearance 
such  as  to  exhibit  the  most  striking  approach  to  the  human 
figure.     The  likeness,  however,  is  only  a  general  one,  and 
the  structure  of  the  hands  and  feet,  when  examined  with 
an  anatomical  precision',  seems  to  prove  that  the  animal 
was  principally  designed  by  nature  for  the  quadruped 
mode  of  walking,  and  not  for  an  upright  postare,  which  is 
only  occasionally  assumed,  and  which,  in  those  exhibited 
to  the  public,  is,  perhaps,  rather  owing  to  instruction  than 
truly  natural.     Buffon,  indeed,  makes  it  one  of  the  distinct- 
ive characters  of  the  real  or  proper  apes,  of  which  the 
orang  outang  is  the  chief,  to  walk  erect  on  two  legs  oiily  5 
and  it  must  be  granted  that  these  animals  support  an  up- 
right  posture  much  more  easil>  and  readily  than  most  oth- 
er qoadrupeds,  and  may  probably  be  often  seen  in  this  at- 
titude even  in  a  state  of  nature. 

The  manners  of  the  orang  outang,  when  in  captivity,  are 
gentle,  and  perfectly  devoid  of  that  disgusting  ferocity  so 
conspicuous  in  some  of  the  larger  baboons  and  mookies. 
It  is  mild  and  docile,  and  may  be  taught  to  perform,  with 
dexterity,  a  variety  of  actions  in  doroesiic  life.  Thus  it  has 
been  seen  to  sit  at  table,  and,  in  its  manner  of  feedinp  and 
general  behaviour,  to  imitate  the  company  in  idiich  it  was 
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placed  J  to  pour  out  tea,  and  drink  it  without  awkwardness 
or  restraint  $  to  prepare  its  bed  with  exactness,  and  com- 
pose itself  to  sleep  in  a  proper  manner.     Such  are  the  ac> 
tions  recorded  of  one  which  was  in  London,  in  1738. 

The  orang-outang  described  by  Buffon  was  mild,  affec- 
tionate, and  good-natured.  His  air  was  melancholy,  his 
gait  grave,  his  movements  meastued,  his  disposition  gentle, 

.and  very  .different  from  those  of  other  apes.  He  had  nei- 
ther the  impatience  of  the  Barbary  ape,  the  maliciousness 

.of  the  baboon,  nor  the  extravagance  of  the  moukey  tribe. 
It  ma)'  be  alledged,  observes  this  writer,  that  he  had  had  the 
benefit  of  instruction ;  but  the  other  apes  I  shall  compare 
with  him  were  educated  in  the  same  manner.      Signs  and 

.  words  alone  were  sufficient  to  make  our  orang-outang  act ; 
but  the  bciboon  required  a  cudgel,  and  the  other  apes  a 
whip ;  for  none  of  them  would  obey  without  blows.  1  have 
seen  this  animal  present  his  hand  to  conduct  the  persons 
who  came  to  visit  him,  and  walk  as  gravely  along  with  them 
as  if  he  had  formed  a  part  of  the  company.  I  have  seen 
him  sit  down  at  table,  unfold  his  napkin,  wipe  his  lips,  use 
a  spoon  or  fork  to  carry  the  victuals  to  his  mouth,  pour  his 
liquor  into  a  glass,  and  make  it  touch  that  of  a  person  who 
drank  along  with  him.  When  invited  to  take  tea,  he 
brought  a  cup  and  a  saucer,  placed  them  on  the  table,  put 
in  sugar,  poured  out  the  tea,  and  allowed  it  to  cool  before 
he  drank  it.  All  these  actions  he  performed  without  any 
other  instigation  than  the  signs  or  verbal  orders  of  his  mas- 
ter, and  often  of  his  own  accord.  Far  from  doing  an  injury 
to  any  one,  he  even  approached  company  with  circumspec- 
tion, and  presented  himself  as  if  he  wished  to  be  caressed. 
Doctor  Tyson,  who,  about  the  close  of  the  seventeenth 
century,  gave  a  very  exact  description  of  a  yuung  orang- 
outang, then  exhibited  in  the  metropolis,  observes  that,  in 
many  of  its  actions,  it  seemed  to  display  a  very  high  degree 
of  sagacity,  and  was  the  most  gentle  and  affectionate  crea- 
ture imaginable.  Those  whom  it  had  known  on  shipboard 
it  embraced  witn  the  greatest  tenderness,  opening  their  bo- 
soms, and  clapping  its  hands  around  them  ;  and  although 
several  monkies  had  been  embarked,  still  it  was  observed 
that,  during  the  passage  to  England,  it  would  never  asso- 
ciate wiih  tiieni,  and,  as  if  nothing  akin  to  them,  would 
carefully  avoid  their  company. 

• 
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But  however  docile  and  gentle  the  oraog-outan^  may  be^ 
when  taken  young,  and  instructed,  it  is  said  to  be  possessed 
of  great  ferocity  in  its  native  sUte,  and  is  considered  as  a 
dangerous  animali,  capable  of  readily  overpowering  the 
strongest  roan.  Its  swiftness  is  equal  to  its  strength^  and 
for  this  reason  it  is  but  rarely  to  be  obtained  in  its.  full- 
grown  state,  the  young  alone  being  taken. 

The  orang«oQtaog  now  exhibiting  at  Exeter  Change,  is  a 
native  of  Borneo,  and  is  remarkable,  not  only  on  account 
of  its  extreme  rarity,  but  as  possessing,  in  many  respects,  a 
strong  resemblance  to  man.  What  is  technically  denomi- 
qated  the  cranium,  is  perfectly  human  in  its  appearance; 
the  shape  of  the  upper  part  of  the  head,  the  forehead,  the 
ey^  (which  are  dark  and  full),  the  eye-lashes,  and,  indeed, 
every  thing  relating  to  the  eyes  and  ears,  differing  in  no  re- 
:^ect  from  man.  The  hair  of  his  head,  however,  is  merely 
the  same  which  covers  his  body  generally.  The  nose  is 
very  flat, — the  distance  between  it  and  the  mouth  consider- 
able ;  the  chin,  and,  in  fact,  the  whole  of  the  lower  jaw,  is 
very  large,  and  his  teeth,  twenty-six  in  number,  are  strong. 
The  lower  part  of  his  face  is  what  may  be  termed  an  ugly, 
or  caricature,  likeness  of  the  human  countenance.  The  po- 
sition of  the  scapulae,  or  shoulder-blades,  the  general  form 
of  the  shoulders  and  breasts,  as  well  as  the  figure  of  the 
aroaS)  the  elbow  joint  especially,  and  the  hands  stroi^ly 
continue  the  resemblance.  The  metacarpal,  or  that  part  of 
the  hand  immediately  above  the  fingers,  is  somewhat  elon- 
gated ;  and,  by  the  thumb  bein^  thrown  a  little  higher  up, 
nature  seems  to  have  adapted  his  hand  to  his  mode  of  life, 
and  given  him  the  power  of  grasping  more  effectually  the 
branches  of  trees.  The  fingers,  both  of  the  hands  and  feet, 
have  nails  exactly  like  those  of  the  human  race,  with  the 
exception  of  the  thumb  of  the  foot,  which  is  without  a  naiL 

He  is  corpulent  about  the  abdomen,  or,  to  employ  the 
common  phrase,  rather  pot-bellied,  looking  like  one  of  those 
figures  of  Bacchus  often  seen  riding  on  casks :  but  whether 
this  is  his  natural  appearance  when  wild,  or  acquired  aince 
bis  introduction  into  new  society,  and  by  indulging  in  a 
high  style  of  living,  it  is  difficult  to  determine. 

His  thighs  and  legs  are  short  and  bandy,  the  ankle  and 
heel  like  the  human;  but  the  fore-part  of  the  foot  is  com- 
posed of  toes,  as  long  and  as  pliable  as  his  fingers,  with  n 
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thumb  a  little  situated  before  the  inoer  ankle ;  ttm  eonfor- 
mation  enabling  btm  to  hold  equally  fast  with  his  feet  as 
n^ith  his  hands.  When  he  stands  erect^  he  is  about  three 
feet  high,  and  he  can  walk,  when  led^  like  a  child;  bat  bis 
nafural  locomotton,  when  on  a  plain  smiacey  is  wappofrtmg 
himself  along  at  every  step,  by  ptacing  the  kanckles  tsf  bis 
hands  upon  the  ground. 

His  natural  food  seems  to  be  all  kindi  of  froils  «ixl  nots ; 
but  when  he  was  embarked  od  board  the  Caesar,  the  vessel 
which  brought  him  to  England,  Mr.  Mc  Leod  observes  in 
his  narrative  already  cited,  he  ate  biscuit,  or  any  other  sort 
of  bread,  and  sometimes  animal  food.  He  drank  grog,  and 
even  spirits  if  given  to  him ;  and  has  been  known  repeated- 
ly-to  help  himself  in  this  way :  he  was  also  taught  to  sip  his 
tea  or  coffee:  and  since  his  arrival  in  England,  hasdiscov- 
ered  a  taste  for  a  pot  of  porter.  His  usual  conduct  while  on 
board  was  not  mischievous,  and  chattering  like  that  of  mon- 
kies  in  general :  but  he  had  rather  a  grave  and  sedate  char- 
acter, and  was  much  inclined  to  l>e  social,  and  on  good 
terms  with  every  body.  He  mftde  no  diffictilty,  however, 
when  cold  or  inclined  to  sleep,  in  supplying  himself  with 
any  jacket  he  found  hanging  about,  or  in  stealing' a  pi)low 
from  a  hammock,  in  order  to  lie  more  soft  and  eomfoitably. 

Some  times,  when  teazed  by  shewing  him  something  to 
<^Ht,  he  would  display,  in  a  very  strong  manner,  the  homan 
passions,  following  the  person  whining  and  crying,  throwing 
iiimself  off  on  his  back,  and  rolling  about  apparently  in  a 
great  ra^e,  attempting  to  bite  those  near  him,  and  frequent- 
ly lowering  himself  by  a  rope  over  the  ship's  side,  as  if 
pretending  to  drown  himself;  but  when  he  came  near  the 
water's  edge,  he  always  reconsidered  the  matter,  and  came 
on  board  ag^ain.  He  would  often  rifle  and  examine  the 
pockets  of  his  friends  in  quest  of  nuts  and  biscuits,  which 
they  sometimes  carried  for  him.  He  had  a  great  antipathy 
to  the*  smaller  tribe  of  monkeys,  and  would  throw  them 
overboard  if  he  eould ;  but  in  his  general  habits  and  (fispo- 
sitions  there  was  much  docility  and  good  Aature^  and,  when 
not  annoyed,  he  was  extremely  inofTensive.  - 
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bring  earthy  which  they  plash  with  their  fore-feet,  and 
transport  in  such  quantities,  that  they  All  wkh  it  all  the  io- 
tervals  between  the  piles.  These  piles  conast  of  several 
rows  of  stakes,  of  equal  height,  all  placed  opposite  to  each 
othei,  and  extend  from  one  bank  of  the  river  to  ibe  other. 
The  stakes  .faetag  the  under  part  of  the  river  are  placed 
perpendiculaxly;  but  the  rest  of  the  work  slopes  upwards 
to  sustain  the  pressure  of  the  fluid,  so  that  the  bank,  which 
is  ten  or  twelve  feet  wide  at  the  base,  b  reduced  to  two  or 
three  at  the  top. 

The  first  great  structure  is  made  with  a  view  to  reader 
their  small  habitations  more  commodious.  These  cabins, 
or  houses,  are  built  on  piles  near  the  mai^n  ol  the  pond, 
and  have  two  openings,  the  one  for  going  on  the  land,  and 
the  other  to  enable  the  beavers  to  throw  themselves  into  the 
water.  The  form  of  these  edifices  is  either  oval  or  round, 
and  their  dimensions  vary  from  four  or  five  to  eight  or  ten 
feet  diameter*  Some  of  them  consist  of  three  or  lour 
stories,  and  their  walls  are  about  two  feet  thick,  laiaed  per- 
pendicularly on  planks  or  plain  stakes,  which  serve  both 
for  foundations  and  floors.  They  are  built  with  amaziag 
solidity,  neatly  plaistered  both  without  and  within, impeiw 

<  ctrable  to  rain,  and  capable  of  resisting  the  most  impetu- 
ous winds.  The  partitions  are  covered  with  a  kjod  of 
stucco,  as  nicely  plastered  as  if  it  had  been  executed  by  the 
hand  of  roan.  In  the  application  of  this  mortar  their  rails 
serve  for  trowels,  and  their  feet  for  plastering.  They  em* 
ploy  different  materials,  as  wood,  stone,  and  a  kind  c^  san- 
dy earth,  which  is  not  subject  to  dissolution  in  water. 

These  most  interesting  animals  hiboor  io  a  sitting  pos- 
ture; and,  besides  the  convenience  of  this  sitoation,  enjoy 
the  pleasure  of  gnawing  perpetually  the  wood  and  l^k  of 
trees,  substances  most  agreeable  to  their  taste  $  for  they  pre- 
fer fresh  bark  and  tender  wood  to  the  greater  part  of  their 
ordinary  aliment.  Of  these ^rovisioninhey  lay  up  ample 
stores  to  support  them  during  the  winter ;  but  they  are  not 
fond  of  dry  wood,  and  make  occasiooai  excursions  during 
the  winter  season  for  fresh  provisions  in  the  forests.  They 
^^stablish  their  magazines  in  the  water,  or  near  their  habita- 
tions ;  aVid  each  cabin  has  its  own,  proportioned  to  the 
number  of  its  inhabitants,  who  have  all  a  Common  riglit  to 
the  store,  and  never  pillage  their  neighbouiis*  Some  villagea 
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;UiMv  tipi  by  wam  of  wUch  the  animal  mws  ijiseci5 
.wkh  great  ease,  oarting  onl.hb  toogue  m  the  maniMsr  of  a 
.woodtf)eckery  and  retracting  it  instantaneously  witii  the 
prey  on  its  tip.  It  can  also  support  a  long  absunenoe,  and 
hence  arose.  4he  popular  idea  of  the  chaatdeon  being  nour- 
ished by  air  Alone. 

A  very  interesting  account  of  the  chameleon  is  given  by 
Forbea  in  his  Orientai  Memoirs.  •  This  great  curiosity,  he 
rtmatks,  is  no  common  in  India,  that  it  is  found  in  every 
diicket.  He  describes  with  ereat  accuracy,  and  in  the 
foliowtog  terms,  one  which  he  kept  for  several  weeks. 

'<The  Cbamel^n  of  the  Concan,  indttding  the  tail,  is 
about  nine  inches  long;  the  body  only  half  that  length, 
varying  in  ciccumferenoe,  as  it  is  more  or  less  inflated ;  the 
head,  like  that  of  a  fish,  is  immovably  fixed  to  the  should- 
ers; but  every  inconvenience  is  removed  by  the  structure  o( 
the  eyes,  which,  like  spheres  rolling  on  an  invisible  axis, 
are  placed  in  deep  cavities,  projecting  from  the  head: 
through  a  small  perA>ration  in  the  exterior  conveuty  ap- 
pears a  br^ht  pupil,  surrounded  by  a  yellow  iris,  which,  by 
the  singular  formation  and  motion  of  the  eye,  enables  the 
animal  to  see  what  passes  before,  behind,  or  on  either  side; 
and  it  can  give  one  eve  all  these  motions,  while  the  other 
remains  perfectly  still :  a  hard  rising  protects  these  delicate 
organs ;  another  extends  from  the  foreheail  to  the  nostrils : 
the  mouth  is  large,  and  furnished  with  teeth,  with  a  tongue 
half  the  length  of  the  body,  and  hollow  like  an  elephant's 
trunk ;  it  darts  nimbly  at  dies  and  other  insects,  which  it 
seems  to  ]>refer  to  the  aerial  food  generally  supposed  to  be 
its  sustenance.  The  legs  are  longer  than  usual  in  the  lacerta 
genus;  on  the  fore-feet  are  three  toes  nearest  the  body,  and 
two  without;  the  hinder  exactly  the  reverse;  with  these 
claws  it  clings  fast  to  the  branches,  to  which  it  sometimes 
entwines  itself  by  the  tail,  and  remains'suspended:  theakio 
is  granulated  like  shagreen,  except  a  range  of  hard  excres- 
cences, or  denticulatJons,  on  the  ridge  of  the  back,  which 
are  always  of  the  same  colour  as  the  body ;  whereas  a  row 
of  simihir  piojecUons  beneath  continue  perfectly  wbite]^ 
notwithstaading  any  metamorphosis  of  the  animal. 

''  The  general  colour  of  the  chameleon,  so  long  in  my 
possession,  was  a  pleasant  green,  spotted  with  pak  blue : 
from  ihis  it  changed  t;>  a  bright  yellow,  dark  oiive,  and  a 
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ddt  green ;  bm  never  aftpenrad  to^  tnch  9<lvantag»a9  wbea 
initated,  or  a  dog  approacbed  it^  the  body  waa4faen  coiw 
siderabiy  inflated,  and  tbe  skin  douded  like  tortoise-ahelly 
in  shades  of  yellowi  orange,  green,  and  biack.  A  black 
object  always  caused  an  admost  ktstantaneons  transforma- 
tion; the  room  appropriated  for  its  aooonimodation  was 
skirted  by  aboard  painted  black ;  this  the  chamelion  care- 
liilly  avoided ;  hot  if  he  accidentaUy  drew  near  it,  or  if  we 
pbced  a  black  hat  in  his  way,  he  was  reduced  toa  hideous 
skeleton,  and  from  tbe  most  liv«ly  tints  became  bkick  as 
jet ;  on  removing  the  cause,  the  effect  as  aoddeoly  ceased ; 
the  sable  hue  was  succeeded  by*a  bflitiaot  colouring,  and 
the  body  was  again  Inflated. 

THX  BOTTLX-NESTED  SPAailOW. 

Thb  bata,  or  BOTTLS^iiESTBD  spARBOW,  fS  remarkable 
tor  its  pendent  nest,  brilliant  plumage,  and  uncommon  sa- 
gacity. These  birds  are  found  in  most  parts  of  Hiodos- 
t»o ;  in  shape  they  resemble  tbe  sparrow,  as  also  in  the 
brown  feathers  of  the  back  ami  wings }  the  head  and  breast 
are  of  a  bright  yellow,  and  in  the  rays  of  a  tropical  sun 
have  a  splendid  appearance,  when  flying  by  thousands  in 
the  same  grove ;  they  make  a  chirping  noise,  but  have  no 
song :  they  associate  in  large  communities  and  cover  ex- 
tensive clumps  #>f  palmyras,  acacias,  and  date  trees,  with 
their  nesu.  These  are  formed  in  a  very  ingenioos  man- 
ner, by  long  grass  woven  together  in  the  shape  of  a  bottle, 
•with  the  neck  hanging  downwards,  and  suspended  by  tbe 
other  end  to  the  extremity  of  a  flexible  branch,  the  more 
efl'ectually  to  secure  the  eggs  and  young  brood  from  ser- 
penu,  monkeys,  squirrels,  and  birds  of  prey.  These  nests 
contain  several  apartments,  appropriated  to  different  pur- 
poses :  in  one  the  he|i  performs  the  office  of  incubation ; 
another,  consisting  of  a  little  thatched  roof,  ao\*  covering 
a  perch,  without  a  boUora,  is^  occupied  by  the  male,  who, 
with  his  chirping  note,  cheersthe  female  during  her  mater- 
nal  dmies.  The  Hindoos  are  very  fond  of  these  birds,  for 
th«r  docility  and  sagacity :  when  young,  they  teach  them 
to  fetch  and  carry ;  and  at  the  lime  the  ^oung  women  re- 
sort to  the  public  fountains,  their  bven  in^ruct  the  baya 
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from  the  sea,  containing  nests  stmikurto  those  on  the  shore. 
From  many  of  their  retreats  along  the  southevn  coast,  they 
have  been  observed  to  taiee  their  fiighl  In  aft  iahuid  d»ee>^ 
tion,  towards  the  pools,  lakes,  and  extensive  marshes,  cov- 
ered with  stagnant  water,  as  affording  them  abnadanee  of 
their  food,  which  consists  of  flies,  musqnitoes,  gnats,  and 
smail  insects  of  every  descnption.     The  sea,  which  washes 
the  foot -of  the  cliffs,  where  they  mostabcNiad,  is  almost 
always  in  a  state  of  the  most  violent  agitation,  and  ^ifibrds 
none  of  those  substances  which  have  been  supposed  to  con-* 
stitute  the  food  of  the  esculent  swallow.     Another  species 
of  swallow  in  the  island  of  Java,  forms  a  nest,  in  which 
grass,  moss,  &c.  are  merely  agglutinated  by  a  subsunce 
exactly  similar  to  that  of  which  exclusively  the  edible  nest^ 
consist.     This  substance,  from  whatever  part  of  those  re»* 
gions  the  nests  be  derived,  is  essentially  uniform,  differing' 
only  in  the  colour,  according  to  the  relative  age  of  tlie  nesti. 
It  exhibits  none  of  those  diversities  which  might  be  expect- 
ed, if,  like  the  mud  employed  by  the  martin,  and  the  ma- 
terials commonly  used  in  nest-making,  it  were  collected 
casually)  and  applied  to  the  rocks.     Were  it  to  consist  of 
the  substances  usually  supposed,  it  would  be  putrescent 
and  diversified.  • 

THB  MIGRATION  OF  BIRDS. 

Fea,  the  $tork  in  the  heavens  knoweth  her  appointed 
times;  and  t/ie  turtky  and  the  crane,  and  the  etoaUow, 
observe  the  time  oftJmr  coming. 

Jerbmiah. 

*        Who  bids  the  stork,  Columbus  like,  explore 

Heavens  not  his  own,  and  worlds  unknown  before  ? 
Who  calls  the  council,  states  the  certain  day  f 
Who  forms  the  phalanx,  and  who  points  the  way  ? 

^  '     ,  Pope. 

The  migration  of  birds,  which  'is  common  to  the  quail, 
.lie  stork,  the  crane,  the  fieldfare,  the  woodcock,  thecuckoo, 
the  martin,  the  swallow,  and  various  others,  is  justly  con- 
sidered as  one  of  the  most  wonderful  instincts  of  nature. 
Two  circumstances,  Doctor  Derham  observes,  are  remark- 
able in  this  migration :  the  first,  that  these  uniBStracted 
creattirea  should  know  the  proper  times  for  their  passage, 
when  to  come,  and  when  to  go,  some  departing  whilefsjhew 


d  by  Google 


^^^^^^^^^F                                  ILMt^.im    A**dtk*f    .  .k 

^ 

^^^^^m|M4'4U 

^^^^^^Byiili  ,      '                " 

^^^^^p^t*^  1 

^^^^HBllPii  vki 

^^^^nl^ 

' 

^HtaBnonat  liit  ic 

^^^Hpaj^  vi^ij  DiHi 

^^^^^^^^^^^pii^i      t 

ta 

^ 

BOi  MISCELLANEOUS  WONDERS  OF  NATURE, 
begmniog  of  spriog,  however,  as  soon  as  the  heal  of  the 
sun  molests  them,  they  return  back»  and  i^n  fre<|neat  the 
horders  of  the  springs  and  lakes,  where  the  females  deposit 
thfir  eggs;  for  th^,  and  especially  in  Lapland,  aimt 
abundance  of  gnats — ^insects  which  live  in  the  water  before 
they  get  their  wings — afford  them  an  excellent  nourish- 
ment. By  these  ndgrations,  birds  become  osefolto  many 
countries,  and  are  distributed  over  almost  every  part  of 
the  globe. 

THB  TCBMITES,  OB  WAITB  AKTS. 

[See  PUUee,  JVb.  54>  66.J 

Of  these  very  sturprisi^  insects  naturalists  describe  four 
species,  the  largest  of  which  b  the  tkbikbs  bbllicosus,  or 
BBLLioBRBNT  TBBMiTB.  The  Qcsts  of  these  iusects  are 
large  handsome  pyramids,  ten  or  twelve  feet  and  upwards 
above  the  surface  of  the  earth,  «nd  as  many  beneath  it. 
The  second  species  is  named  the  fatal  TBBinTB,  the  nests 
of  which  are  likewise  of  a  pyramidal  form,  but  neither  so 
lofty  nor  extensive  as  the  former.  Its  ravases,  however,  are 
more  fatal,  and  its  punctures  more  paiofid  and  dangerous. 
The  BITING  TERMiTB  forms  the  third  species,  and  constructs 
its  nest  in  the  form  of  a  cylindrical  turret,  four  feet  high,  and 
one  ill  diameter.  The  turret  is  covered  with  a  conical 
roof,  which  projects  some  inches  over,  and  beyond  the 
building,  doubtless  to  prevent  it  from  being  injured  by  the 
rain.  The  dbstroying  tbbmitb  constitutes  the  fourth 
species,  and  constructs  spherical  nests  ro»nd  the  branch  ot 
a  tree»  which  passes  entirely  through  them. 

The  TRRMEs  BBLLicosus,  Bccordiug  to  Mr.  Smeathman, 
whose  account  has  appeared  in  the  Philosophical  Trans- 
actions, constructs  works  which  surpass  those  of  the  be<»s, 
wasps,  beavers,  and  other  animals,  as  much  at  least  as  those 
of  the  most  polished  European  nations  excel  those  of  the 
least  cultivated  savages.  Even  with  regard  to  man,  his 
greatest  works,  the  boasted  pyramids,  fall  comparatively 
far  short,  even  m  size  alone,  of  the  structures  raised  by 
these  iosectsl  The  labourers  among  them  employed  in  this 
service  are  not  a  quarter  of  an  inch  in  length ;  but  the 
structures  which  they  erect,  rise,  as  has  already  been  ob- 
served,  to  the  height  of  ten  or  twelve  feet  and  opwards 
abo%e  the  surface  of  the  earth.  Supposing  the  hMhl  ^^  * 
man  to  be  six  feet,  this  author  caknlatea^  that  tli||PkDgs 

Digitized  by  Google 


THE  TERMITES^  OR  WHITE  ANTS.  &y3 

of  these  insects  may  be  considered^  relatively  to  their  size, 
and  that  of  a  man,  as  being  raised  to  nearly  five  times  the 
height  of  the  greatest  of  the  Egyptian  pyramids;  Uiat  is^ 
corresponding  with  considerably  more  than  half  a  mile« 
It  may  be  added,  that,  with  respect  to  the  interior  cba- 
struction^  and  the  various  members  and  dispositions  of  the 
parts  of  die  buildings,  they  appear  greatly  to  exceed  that, 
or  any  other  work  of  human  construction.     . 

The  most  striking  parts  of  these  structures  are^the  royal 
apartments,  the  nurseries,  magazines  of  provisions,  arched 
chambers  and  galleries,  with  their  various  communications ; 
the  ranges  ot  the  gothic-shaped  arches,  projected,  and  not 
formed  by  mere  excavation,  some  of  which  are  two  or  three 
feet  high,  but  which  diminish  rapidly,  like  the  arches  of 
aisles  in  perspectives;  the  various  roads,  sloping  staircases, 
and  bridges,  consisting  of  one  vast  arch,  and  constructed  to 
shorten  the  distance  between  the  several  parts  of  the  build- 
ing, which  would  otherwise  communicate  only  by  winding 
passages.  In  the  plate,  a  section  is  given  of  one  of  these 
surprising  mounds  or  ant  hills ;  and  likewise  the  section  of 
a  pyramid  surmounted  by  its  conical  roof.  In  some  parts 
near  Senegal,  the  number,  magnitude,  and  closeness  of 
these  structures,  make  them  appear  like  the  villages  of  the 
natives. 

Thd  economy  of  these  industrious  insects  is  equally  cu- 
rious with  the  plan  and  arrangement  of  the  interior  of  their 
buildings.  There  are  three  distinct  ranks  or  orders  among 
them,  constituting  a  well  regulated  community.  These 
are,  first,  the  labourers^  or  working  insects;  next,  the  sol- 
diers, or  fighting  order,  who  abstain  from  all  labour,  and 
are  about  twice  as  long  as  the  former,  and  equal  in  bulk  Jlo 
about  fifteen  of  them ;  and,  lastly,  the  winged,  or  perfect 
insects,  which  may  be  styled  the  twhility  or  gentry,  of  the 
slate ;  for  they  neither  labour  nor  fight,  being  scarcely  ca- 
pable even  of  self-defence.  These  alone  are  capable  of 
being  elected  kings  or  queens;  and  it  has  been  so  ordained 
by  nature,  that  they  emigrate  within  a  few  weeks  after  ihey 
are  elevated  to  this  state,  and  either  establish  neW  king- 
doms  or  perish  in  the  space  of  one  or  two  days. 

The  first  order,  the  working  insects,  are  most  numerous, 
being  in  the  proportion  of  one  hundred  to  one  of  the  sol- 
diers*   In  this  state  they  are  about  a  quarter  of  ao.  inch 
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long,  and  twenty-five  of  them  weigh  about  a  grain,  so  that 
they  are  not  so  large  as  some  of  the  ants  of  Europe. 

The  second  order,  or  soldiers,  have  a  very  different  form 
iioin  the  labourers,  and  have  been  by  some  authors suppo> 
bed  to  be  the  males,  and  the  former  the  oeuten;  but  they 
are,  in  reality,  the  same  insects  as  the  foregoing,  only  that 
they  have  undergone  a  change  of  form,  and  approached  one 
degree  nearer  to  the  perfect  state. 

The  third  order,  or  the  insect  in  its  perfect  state,  varies 
its  form  still  more  than  ever,  differing  in  every  essential 
part  from  the  labourers  and  soldiers ;  besides  which,  it  is 
now  furaished  with  four  fine,  large,  brownish,  transparent 
wings,  with  which  it  is,  at  the  time  of  emigration,  to  wing 
its  way  in  search  of  a  new  settlement.  The  difference  is, 
indeed,  so  great,  that  these  perfect  insects  have  not,  until 
recently,  been  supposed  to  belong  to  the  same  community 
with  the  others,  and  are  not  to  be  discovered  in  the  nest 
until  just  before  the  commencement  of  the  rainy  season, 
when  they  undergo  the  last  change,  which  is  preparative 
to  the  formation  of  new  colonies.  They  are  equal  in  bulk 
to  two  soldiers  and  about  thirty  labourers;  and,  with  the 
aid  of  their  wings,  roam  about  for  a  few  hours^  when  their 
wings  fall  off,  and  they  become  the  prey  of  innumerable 
birds,  reptiles,  and  insecu.  Hence  it  happens  that  scarcely 
a  pair  of  the  many  millions  of  this  unhappy  race,  find  a 
place  of  safety,  to  fulfil  the  first  law  of  nature,  and  lay  the 
foundation  of  a  new  community.  In  this  state  many  fall  in- 
to the  neighbouring  waters,  and  are  eaten  with  avidity  by 
the  Africans,  who  roast  them  in  the  manner  of  coffee,  and 
find  them  delicate,  nourishing,  and  wholesome. 

The  few  fortunate  pairs  who  survive  this  annua]  massacre 
and  destruction,  being  casually  found  by  some  of  the  la- 
bourers, who  are  constantly  running  about  on  the  surface 
of  the  ground,  are  elected  kings  and  queens  of  new  states. 
Those  who  are  not  so  elected  and  preserved,  certainly, 
perish,  and  most  probably  in  the  course  of  the  following 
day.  By  these  industrious  creatures  the  king  and  queen 
elect  are  immediately  protected  from  their  innumerable 
enemies,  by  inclosing  them  in  a  chamber  of  clay,  where 
the  propagation  of  the  species  soon  commences.  Their 
voluntary  subjects  thett  busy  themselves  in  constructing 
wooden  nurseries,  or  apartments  solely  composed  ol^ood- 
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€n  materials,  seemingly  joined  together  with  gums.  Into 
these  ihey  afterwards  carry  the  eggs  produced  by  the  queen, 
lodging  tlieni  as  fast  as  they  .can  obtain  them  from  her. 
Plausible  reaso^is  are  given  by  Mr.  Smeathman  for  the  be- 
lief he  entertains,  that  they  here  form  a  kind  of  garden  for 
the  cuhivation  of  a  species  of  microscopical  mushroom;  aud 
in  this  belief  he  b  supported  by  Mr.  Konig,  in  his  essay  oit 
the  Cast-Indian  termites,  by  whom  also  this  is  conjectured 
to  be  the  food  of  the  young  insects.  But  perhaps  the  most 
wonderful,  at  the  same  time  best  authenticated,  part  of 
the  history  of  these  curious  insects,  is  that  which  relates  to 
the  queen,  or  mother  of  the  community  in  her  pregnancy. 

After  impregnation,  a  very  extraordinary  change  begins 
to  take  place  in  her  person,  or  rather  in  her  abdomen  only. 
It  gradually  increases  in  bulk,  and  at  length  becomes  of  such 
an  enormous  size  as  to  exceed  the  bulk  of  the  rest  of  her 
body  1500  or  2000  times.  She  becomesjlOOO  times  heaviet 
than  her  consort,  and  exceeds  20,000  or  30,000  times  the 
bulk  of  oneof  the  labourers.  In  this  state  80,000  eggs  (for 
they  have  been  counted)  are  protruded  in  twenty-four  hours. 
They  are  instantly  taken  from  her  body  by  the  attendants, 
a  sufficient  number  of  whom  are  constantly  in  waiting  in 
the  royal  chambers,  and  adjacent  galleries,  and  carried  to 
the  nurseries,  which  are  sometimes  four  or  five  feet  distant 
in  a  straight  line.  Here,  after  they  are  hatched,  the  young 
are  attended  and  provided  with  every  thing  necessary,  un- 
til they  are  able  to  shift  for  themselves,  and  take  their  share 
in  the  labours  of  the  community. 

Many  curious  and  striking  particulars  are  related  Hf  the 
great  devastations  committed  by  this  powerful  community, 
which  construct  roads, or  rather  covered  ways,  diverging  in 
all  directions  from  the  nest,  and  leading  to  every  object  of 
plunder  within  their  reach.  Though  the  mischiefs  they 
commit  are  very  great,  such  is  the  economy  of  nature,  that 
they  arc  probably  counterbalanced  by  the  good  produced 
by  them,  in  quickly  destroying  dead  trees  and  other  sub- 
stances, which  would  otherwise,  by  a  tedious  decay,  serve 
only  to  encnmber  the  face  of  the  earth.  Such  is  their  alac- 
rity and  dispatch  in  this  office,  that  the  total  destruction  of 
deserted  towns  is  accomplished  in  two  or  three  years,  and 
their  space  filled  by  a  thick  wood,  not  the  least  vestige  of 
a  hqufe  remaining. 
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At  Bombay,  Mr.  Forbes  observes  in  his  memoirs,  they  are 
so  numerous  and  destructive  that  it  is  difficult  to  guard 
against  their  depredations :  in  a  few  hoars  they  will  de- 
molish a  large  chest  of  books,  papers,  silk,  or  clothes,  per- 
forating them  with  a  thousand  holes :  the  inhabitants  dare 
not  leave  a  box  on  the  floor  without  placing  it  on  glass 
bottles,  which,  if  kept  free  from  dust,  they  cannot  ascend: 
this  is  trifling,  when  compared  with  the  serious  mischief 
they  sometimes  occasion,  penetratiag  the  beams  of  a  house, 
or  destroying  the  timbers  in  a  ship. 

These  destructive  animals  advance  by  myriads  to  their 
work,  under  an  arched  incrustation  of  fine  sand,  tempered 
with  a  moisture  from  their  body,  which  renders  the  covert- 
way  as  hard  as  burnt  clay,  and  eflectually  conceals  them  in 
their  insidious  employment. 

Mr.  J^orbes,  on  his  departure  from  his  residence  at 
Aniengo,  to  pass  a  few  weeks  at  a  country  retirement, 
locKed  up  a  room  containing  books,  drawings,  and  sl  few 
valuables  5  as  he  took  the  key  with  him,  the  servant  could 
not  enter  to  clean  the  furniture :  the  walls  of  the  room  were 
white-washed,  and  adorned  with  prints  and  drawings,  in 
English  frames  and  glasses :  returning  home  in  the  evening, 
and  taftng  a  cursory  view  of  his  cottage  by  candle  light,  he 
found  every  thing  apiparently  in  the  same  order  as  he  left  it ; 
but  on  a  nearer  inspection  the  next  morning,  he  observed  a 
number  of  advanced  works,  in  various  directions,  towards 
his  pictures }  the  glasses  appeared  to  be  uncommonly  dull, 
and  the  frames  covered  with  dust :  on  attempting  to  wipe 
it  off,  he  was  astonished  to  find  the  glasses  fixed  to  the  wall, 
not  suspended  in  frames  as  he  left  them,  but  completely 
surrounded  by  an  incrustation  cemented  by  the  white  ants^ 
who  had  actually  eaten  up  the  deal  frames  and  back-boards, 
and  the  greater  part  of  the  paper,  and  left  the  glasses  upheld 
by  the  incrustation,  or  covered-way,  which  they  had  formed 
during  their  depredation.  From  the  flat  Dutch  bottles,  on 
which  the  drawers  and  boxes  were  placed,  not  having  been 
wiped  during  his  absence,  the  ants  had  ascended  the  bottles 
by  means  of  the  dust,  eaten  through  the  bottom  of  a  chest, 
and  made  some  progress  in  perforating  the  books  and  linen. 

The  different  functions  ofthe  labourers  and  soldiers,  or  the 
civil  and  military  establishments,  in  a  community  of  white 
ants,  are  illustrated  by  Mr.  Smealhman  in  an  atten^  to 
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examine  their  nest  or  city.  On  making  a  breach  in  any  pari 
ol'  this  structure  with  a  hoe  or  pick-axe,  a  soldier  imnie* 
diately  appears,  and  walks  about  the  breach,  as  if  to  see 
whether  the  enemy  is  gone,  or  to  examine  whence  tht 
attack  proceeds.  In  a  short  time  he  is  followed  by  two  or 
three  others,  and  soon  aiterwards  by  a  numerous  body,  who 
rush  out  as  fast  as  the  breach  will  permit  them,  their  nmiH 
bers  increasiug  as  long  as  any  one  continues  to  batter  the 
building.  During  this  time  they  are  in  the  most  violent 
bustle  and  agitation ;  some  being  employed  in  beating  with 
their  forceps  upon  the  building,  so  as  to  make  a  noise  which 
may  be  heard  at  three  or  four  feet  distance.  On  ceasing  to 
disturb  them  the  soldiers  retire,  and  are  succeeded  by  the 
labourers,  who  hasten  in  various  directions  towards  the 
,  breach,  each  with  a  burden  of  mortar  in  his  mouth  ready 
tempered.  Though  there  are  millions  of  them,  they  never 
stop  or  embarass  each  other;  and  a  wall  gradually  arises 
to  hll  up  the  chasm.  A  soldier  attends  every  600  or  1000 
of  the  labourers,  seemingly  as  a  director  of  the  works ;  for 
he  never  touches  the  mortar,  either  to  lift  or  to  carry  it.  One 
in  particular  places  himself  close  to  the  wall  under  repair* 
and  frequently  makes  the  above-mentioned  noise,  which  i^i 
constantly  answered  by  a  loud  hiss  from  all  the  labourers 
within  the  dome :  and  at  every  such  signal,  they  evidently 
redouble  their  pace,  and  work  as  fast  again. 

The  work  being  completed,  a  renewal  of  the  attack  con- 
stantly produces  the  same  effects.  The  soldiers  atrain  rusJi 
out,  and  then  retreat,  and  are  followed  by  the  labourerf 
loaded  with  mortar,  and  as  active  and  as  diligent  as  before 
Thus  the  pleasure  of  seeing  them  come  out  to  fight  or  work 
alternately,  Mr.  Smeathman  observes,  may  be  obtained  sls 
often  as  curiosity  excites,  or  time  permits;  and  it  wil! 
certainly  be  found  that  the  one  order  never  attempts  to 
fight,  nor  the  other  to  work,  let  the  emergency  be  ever  so 
great.  The  obstinacy  of  the  soldiers  is  remarkable :  they 
light  to  the  very  last,  disputing  every  inch  of  ground  so 
well  as  often  to  drive  away  the  negroes,  who  are  without 
shoes,  and  make  white  people  bleed  plentifully  through 
their  stockings. 

Such  U  the  strength  of  the  buildings  <^ected  by  these  puny 
insects,  that  when  they  have  been  raised  to  Intle  more  than 
bairtheir  height,  h  is  the  constant  practice  of  the  African 
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wild  bulls  to  stand  as  centineb  upon  them,  while  the  rest  of 
the  herd  are  nimhiating  betow.  When  at  their  fuU  haght 
of  ten  m-  twelve  feet,  they  are  used  by  Europeans  as  look* 
out  stations  whence  they  can  see  over  the  grass,  which  m 
Africa  is  on  an  average  of  the  height  of  thirteen  feet.  Four 
or  five  persons  may  stand  on  the  top  of  one  of  these  build* 
ings  to  look  out  for  a  vessel  the  approach  of  which  is 
expected. 

TH8   BEE. 

To  their  d^kious  task  the  ferrent  bees. 
In  swai-miiig  imllions  tend :  around,  athwart. 
Through  the  soft  air,  the  busy  nations  fly, 
Cling  to  the  bud,  and  with  inserted  tube, 
Suck  its  pure  essence,  its  ethereal  soul ; 
And  oft,  with  bolder  wing,  they  soaring  date 
The  purple  heath,  or  where  the  wild  thyme  ^rows. 
And  yellow  load  them  with  the  luscious  spoil. 

Thomson. 

The  wisdom  of  the  bees^  the  perfection  and  harmouy 
of  their  government,  their  persevering  industry,  and  their 
wonderful  economy,  have  been  celebrated  by  the  natural 
historians  of  every  age.  Indeed,  the  skill  and  dexterity 
displayed  by  the  honey  bees,  in  the  construction  of  their 
combs  or  nests  are  truly  wondorful.  These  arc  composed 
of  cells  regularly  applied  to  each  other's  sides, 'and  uniform- 
ly of  an  hexagonal  or  six-sided  figure.  In  a  bee-hive,  every 
part  is  arranged  with  such  symmetry,  and  so  finely  finished, 
that,  if  limited  to  the  same  materials,  the  most  expert  work- 
man would  find  himself  unqualified  to  construct  a  similar 
habitation,  or  rather  a  similar  city. 

lu  the  formation  of  their  combs,  bees  seem  to  have  re- 
solved a  problem  which  would  perplex  geometers  not  a 
little ;  name' y,  a  quantity  of  wax  being  given,  to  make  of  it 
equal  and  similar  cells  of  a  determined  capacity,  but  of  the 
largest  size  in  proportion  to  the  quantity  of  matter  employ- 
ed, and  disposed  in  such  a  manner  as  to  occupy  in  the  hive 
the  least  possible  space.  Every  part  of  this  problem  is  com- 
pletely executed  by  the  bees.  By  applying  hexagonal  ceils 
to  each  other's  sides,  not  any  void  spaces  are  left  between 
them  ;  and,  although  the  same  end  might  be  accomplished 
by  other  figures,  yet  they  would  necessarily  require  a  greater 
quantity  of  war.     Hexagonal  cells  are,  besides,  betterfitted 
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to  receive  the  cylindrical  bodies  of  these  iosectfl.  A  comb 
being  made  to  consist  of  two  rows  of  celb  applied  to  each 
othePs  ends,  this  arrangemrat  both  saves  room  in  the  hi  ve, 
and  ghres  a  double  entry  into  the  ceUs  of  which  the  comb  is 
composed.  As  a  farther  saving  of  wax,  and  for  the  pre* 
vention  of  void  spaces,  the  bases  of  the  cells  in  one  row  of 
a  comb  serve  for  bases  to  the  opposite  row.  In  a  word, 
the  more  minutely  the  construction  of  these  cells  is  exam- 
ined, the  more  is  the  admiration  of  the  observer  exdted. 
Their  walls  are  so  extremely  thin,  that  the  mouths  of  the 
bees  would,  in  entering  and  passing  out  continually,  be  in 
danger  of  suffering ;  to  prevent  which,  a  kind  of  ring,  three 
or  four  times  thicker  than  the  waUs,  is  formed  round  the 
margin  of  each  cell. 

The  mode  in  which  bees  operate,  when  constructing 
their  cells,  is  not  easily  to  be  traced,  even  with  the  help  of 
glass  hives.  They  are  so  eager  to  afford  mutual  assist- 
ance, and  for  this  purpose  so  many  of  them  crowd  togeth- 
er,  and  are  perpetually  succeeding  each  other,  that  their 
individual  operations  can  seldom  be  distinctly  observed. 
It  has,  however,  been  fully  ascertsuned  that,  in  modelling 
«ind  polishing  the  wax,  they  do  not  employ  any  other  in- 
struments besides  their  two  teeth.  With  a  little  patience 
and  attention,  cells  may  be  perceived  just  begun ;  and  the 
celerity  with  which  a  bee  moves  its  teeth  against  a  small 
proportion  of  one  of  these  cells,  may  also  be  remarked. 
The  little  animal,  by  repeated  strokes  on  each  side  .smooths 
this  portion,  renders  it  compact,  and  reduces  it  to  a  proper 
thinness  of  consistence.  While  some  of  the  hive  are  length- 
ening their  hexagonal  tubes,  others  are  laying  the  founda- 
tions of  new  ones.  When  a  bee  puts  its  head  a  little  way 
into  a  cell,  it  may  easily  be  perceived  to  scrape  the  walls 
with  the  points  of  its  teeth,  in  order  to  detach  such  useless 
and  irregular  fragments  as  may  have  been  left  in  the  work. 
Of  these  fragments  it  forms  a  ball  about  the  size  of  a  pin's 
head,  comes  out  of  the  cell,  and  carries  th<^ax  to  another 
part  of  the  work  where  it  is  needed.  It  oo  sooner  leaves 
the  cell,  than  it  is  succeeded  by  another  bee,  which  per- 
forms the  same  office ;  and  in  this  manner  the  work  is  car- 
ried oil  till  the  cell  is  completely  polished. 

The  cells  are  designed  for  difl'erent  purposes,  some  being 
employed  for  the  accumulation  and  preservation  of  honey. 
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while  IB  others  the  female  deposits  her  eggs,  from  winch 
woriDs  are  hvtched,  to  remaio  in  the  ceib  until  thctr  final 
traDsformation  into  winged  insects.  The  drones  or  males 
are  larger  than  the  common  working  bees ;  and  the  queen, 
or  mother  of  the  hive,  is  much  larger  than  either.  A  cell 
destined  for  the  lodging  of  a  male  or  female  worm  most 
therefore  be  considerably  larger  than  the  cell  of  the  smaller 
working  bees.  Those  destined  for  the  reception  of  the 
working  bees  are  far  more  numerous  than  those  in  which 
the  males  are  lodged.  The  honey-cells  are  always  made 
deeper  and  more  capacious  than  the  others.  When  the 
honey  collected  is  so  abundant  that  the  receptacles  cannot 
contain  it,  the  bees  lengthen,  and  consequently  deepen  the 
honey-cells. 

Bees,  when  placed  in  an  empty  hive,  display  the  highest 
sagacity,  as  well  in  their  mode  of  working,  as  in  the  dispo- 
sition and  division  of  their  labour.  They  immediately  be- 
jiin  to  lay  the  foundations  of  their  combs,  a  task  which 
they  execute  with  great  quickness  and  alacrity.  Shortly 
after  having  begun  to  construct  one  comb,  they  divide 
themselves  into  two  or  three  companies,  each  of  which,  in 
a  diiVerent  part  of  the  hive,  is  occupied  with  the  same  la- 
bours. By  this  division  of  the  task,  a  greater  number  of 
bees  find  employment  at  the  same  time,  and,  consequently, 
the  common  work  is  sooner  finished.  The  combs  are  gen- 
erally arranged  in  a  direction  parallel  to  each  other,  an  in- 
terval, or  street,  being  always  left  between  them,  that  the 
bees  may  have  a  free  passage,  and  an  easy  communication 
with  the  different  combs  in  the  hive.  These  streets  are 
wide  enough  to  allow  two  bees  to  pass  each  other ;  and 
there  are,  besides,  several  round  cross  passages,  always 
covered,  to  shorten  their  journies  when  working. 

By  the  means  of  their  hinder  thighs,  bees  carry  into  their 
hives  great  quantities  of  the  farina  or  dust  of  flowers,  which, 
after  having  been  thus  industriously  collected,  becomes 
their  food,  and. is,  by  an  animal  process,  converted  into 
wax.  This  digestive  process,  which  is  necessary  to  the 
formation  of  that  substance,  is  carried  on  in  the  second 
stomach,  and  perhaps  in  the  intestines  of  bees.  Reamur, 
to  whom  the  merit  of  this  discovery  is  due,  likev/Sse  ascer- 
tained that  all  the  cells  in  a  hive  are  not  destined  for  the 
reception  of  honey,  and  for  depositing  the  eggs  of  the  fe- 
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n^ale,  but  that  some  of  them  are  employed  as  receptacles 
for  the  farina  of  flowers,  which  is  the  great  basis  aod  raw 
material  of  all  their  curious  operations.  When  a  bee  comes 
to  the  hive  with  its  thighs  filled  with  farina^  it  is  often  met 
near  the  entrance  by  some  of  its  companions,  who  first 
take  off  the  load,  and  then  devour  the  provisions  so  kindly 
brought  to  them.  But  when  the  members  of  the  commu- 
nity are  no  longer  oppressed  by  hunger,  the  carriers  of  the 
farina  deposit  their  loads  in  ceils  prepared  for  that  purpose. 
To  these  cells  the  bees  resort,  when  the  weather  is  so  bad 
that  they  cannot  venture  into  the  fields  to  seek  a  fresh  8U[>- 
pty  of  food.  The  farina  being  digested,  and  converted 
into  wax,  the  bees  possess  the  faculty  of  bringing  it  from 
the  stomach  to  the  mouth,  employing  the  tongue,  which  is 
placed  beneath  the  two  teeth,  or  fangs,  in  supplying  the 
materials  for  the  construction  of  their  waxen  cells.  When 
at  work,  this  member  is  in  perpetual  and  rapid  motion ; 
being  at  times  more  or  less  concave,  and  partly  covered 
with  a  moist  paste  or  wax.  By  its  diderent  movements 
the  bee  continues  to  supply  fresh  wax  \o  the  teeth,  which 
are  employed  in  raising  and  fashioning  the  walls  of  its  cell, 
till  they  have  acquir^  a  sufficient  height.  The  moist 
paste  or  wax  is  no  sooner  dry,  than  it  assumes  all  the  ap* 
pearances  of  common  wax. 

Bees  not  only  require  much  warmth,  but  are  also  ex- 
tremely solicitous  to  prevent  other  insects  from  an  entrance 
into  their  hives.  To  accomplish  both  these  purposes,  when 
they  take  possession  of  a  new  hive,  they  carefully  examine 
every  part  of  it,  and,  if  they  discover  any  small  boles  or 
chinks,  paste  them  firmly  with  a  resinous  substance  col- 
lected from  various  trees,  as  poplars,  birches,  and  willows, 
differing  entirely  from  wax,  more  durable,  and  more  capa- 
ble of  resisting  the  vicissitudes  of  weather.  A  bee  having 
procured  a  sufficient  quantity  of  this  purely  natural  pro- 
duction, to  fill  the  cavities  of  its  two  hinder  thighs,  repairs 
to  the  hive,  where  two  of  its  companions  are  in  readiness 
to  draw  out  the  glue,  and  apply  it  to  fill  up  such  chinks, 
holes,  or  other  deficiencies,  as  they  find  in  their  habitation. 
This  is  not,  however,  the  only  use  to  which  bees  apply  the 
glue.  They  are  extremely  solicitous  to  remove  such  in- 
sects, or  foreign  bodies,  as  chance  to  introduce  themselves 
into  the  hive.    When  so  light  as  not  to  exceed  their  pow- 
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ers,  they  first  kill  the  insect  with  their  stings,  and  then  drag 
it  uut  with  their  te^b.  But  it  sometimes  happens  that  a 
scajl  creeps  into  the  hive ;  in  which  case  it  is  no  sootier 
perceived,  than  it  is  attacked  on  all  sides,  and  stong  to 
dea(h.  The  bees  being  unable  to  carry  out  a  burden  of 
such  a  weight,  to  prevent  so  large  a  body  from  diffusing  a 
disagreeable  odour  through  the  hive,,  instantly  cover  every 
part  of  it  with  glue,  through  which  not  any  effluvia  can  es* 
cape.  When  a  snail  with  a  shell  finds  an  enttance,  the 
bees  have  les^  trouble,  since  it  naturally  retires  within  its 
shell,  on  receiving  the  first  wound  from  a  sting.  In  this 
case,  the  b^es,  instead  of  glueing  it  all  over,  satisfy  them- 
selves whh  passing  the  glue  round  the  margin  of  the  shell] 
which  renders  the  animal  immovably  fixed. 

Bees  being  prevented  by  the  weather,  not  only  during 
the  winter,  but  on  many  summer  days,  from  going  abroad 
in  quest  of  provisions,  collect  and  amass,  in  cells  destined 
for  that  purpose,  large  quantities  of  honey,  which  they  ex- 
tract, by  means  of  their  proboscis  or  trunk,  from  the  nec- 
tariferous glands  of  flowers.  After  collecting  9  few  small 
drops,  the  animal,  with  its  proboscis,  conveys  them  to  its 
mouth,  and  swallows  them.  From  the  gullet,  the  honey 
passes  into  the  first  stomach,  which  is  more  or  less  swollen 
in  proportion  to  the  quantity  of  honey  it  contains.  When 
filled,  the  bee  returns  to  the  hive,  and  disgorges  in  a  cell 
the  honey  it  has  collected.  It  occasionally  happens,  how- 
ever, that  it  is  accosted  on  its  way  by  a  hungry  companion. 
How  the  latter  communicates  its  necessity  to  the  other, 
remains  to  be  discovered ;  but  the  fact  is  certain,  thai  when 
two  bees,  thus  circumstanced,  meet,  the  one  which  is  laden 
extends  its  trunk,  opens  its  mouth,  and,  like  ruminating 
animals,  forces  up  the  honey  into  that  cavity.  The  hun- 
gry bee  knows  how  to  take  advantage  of  this  hospitable 
invitation,  and,  with  the  point  of  its  trunk,  sucks  the  honey 
irom  the  other's  mouth.  In  the  same  way,  the  loaded 
bee,  on  reaching  the  hive,  offers  its  honey  to  those  who  are 
at  work,  as  if  to  save  them  the  necessity  of  quitting  their 
labour  to  proceed  in  quest  of  food.  In  bad  weather,  the 
bees  feed  on  the  honey  laid  up  in  open  cells ;  but  never 
touch  these  reservoirs  when  their  companions  are  enabled 
to  supply  them  with  fresh  honey  from  the  fields.  But  the 
mouths  of  those  ceUs  which  are  destined  to  preserve  the 
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honey  tor  winter's  use,  are  careliilly  covered  with  a  lid  or 
thin  plate  of  wax. 

The  honey  bees  not  only  labour  in  common  with  aston« 
ishing  assiduity  and  art,  but  theur  whole  attention  and  af- 
fections seem  to  centre  in  the  persou  of  the  quksn  or 
sovBUiiON  of  the  hive*  She  is  the  basis  of  their  associa* 
tion,  and  of  all  their  operations.  When  she  dies  by  any 
accident,  disorder  ensues  throughout  the  commimity :  all 
labour  ceases ;  there  is  an  end  to  the  construction  of  new 
ceils,  as  well  as  to  the  collection  of  either  honey  or  wax. 
In  this  slate  of  anarchy  the  bees  remain,  until  a  new  queen 
or  female  is  obtained,  to  effect  which  they  have  the  power 
of  selecting  one  or  two  grubs  of  workers,  and  converting 
them  into  queens.  This  they  accomplish  by  greatly  en- 
larging the  cells  of  the  selected  larvas,  by  supplying  them 
more  copiously  with  food,  and  that  of  a  more  pungent  kind 
than  is  given  to  the  common  larvas. 

The  government  or  society  of  bees  is  therefore  more  of 
a  m9narchial  than  of  a  republican  nature.  All  the  mem- 
bers of  the  state  seem  to  respect  and  be  directed  by  a  sin- 
gle female.  This  fact  affords  a  strong  instance  of  the  force 
and  wisdom  of  nature.  The  female  is  the  mother  of  the 
whole  hive,  however  numerous ;  and  without  her  the  spe- 
cies could  not  be  continued.  Nature  has  therefore  endow- 
ed the  rest  of  the  hive  with  a  wonderful  affection  to  their 
common  parent.  For  the  reception  of  her  eggs  nature  im- 
pels them  to  construct  cells,  and  to  lay  up  stores  of  provi- 
sions for  winter  subsistence.  These  operations  proceed 
from  pure  instinctive  impulses  it  is  true,  but  every  instinct 
necessarily  supposes  a  degree  of  intellect,  a  principle  to  be 
acted  upon,  otherwise  not  any  impulsion  could  be  felt,  nor 
could  either  action  or  mark  of  intelligence  possibly  be  pro- 
duced. 

On  the  subject  of  swarms,  the  following  are  the  conclu- 
sions drawn  by  M.  Huber,  who  has  paid  particular  atten- 
tion to  the  economy  and  habits  of  bees.  First :  a  swarm  is 
always  led  off  by  a  single  queen,  either  the  sovereign  of  a 
parent  hive,  or  one  recently  brought  into  existence.  If,  at 
the  return  of  spring,  a  well-peopled  hive,  under  the  govern- 
ment of  a  fertile  queen,  be  examined,  she  will  be  seen  to 
lay  a  prodigious  number  of  male  eggs  in  the  course  of  the 
month  of  May,  and  the  workers  will  choose  that  moment 
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for  coBStrocting  several  royal  celli.  Secondly :  vbea  the 
larvas  hatched  from  the  eggs,  laid  by  the  queea  in  the  royal 
cells,  are  ready  for  a  transformation  into  nymphs,  this 
(|ueen  leaves  the  hive,  conducting  a  swarm  along  with  her ; 
and  the  first  swarm  that  leaves  the  hive  is  uniformly  con- 
ducted by  the  old  queen.  Lastly :  after  the  M  queen  has 
conducted  the  first  swarm  from  the  hive,  the  remaining 
bees  take  particular  care  of  the  royal  cells,  and  prevent 
the  young  queens  successively  hatched,  from  leaviiig  them., 
unless  at  an  interval  of  several  days  between  each. 

TAANSFOaMATION  OF  INSECTS. 

Nature's  smallest  products  please  the  eye, 

While  greater  births  pass  unregarded  by, 

Her  monsters  seem  a  violence  to  sight: 

TheyVe  formM  for  terror,  insects  to  delight. 

Thus,  when  she  nicely  frames  a  piece  of  art, 

Fine  are  her  strokes,  and  small  in  every  part. 

No  labour  ran  she  boast  more  wonderful  ,  ' 

Than  to  inform  an  atom  with  a  soul ; 

To  animate  hfer  little  beauteous  fly, 

And  dotbe  it  in  her  gaudiest  drapery. 

-  YALDfiir.- 

.  All  winged  insects,  without  exception,  tind  many  ot 
tliose  which  are  destitute  of  wings,  have  to  pass  througii 
several  changes  before  they  arrive  at  the  perftction  of  their 
natures.  The  appearance,  the  structure,  and  the  organs 
of  a  caterpillar,  a  crysalis,  and  a  fly,  are  so  different,  that; 
to  a  person  unacquainted  with  their  transformations,  an 
identical  animal  woukl  be  considered  as  three  distinct  s]ie- 
eies.  Without  the  aid  of  experience,  who  could  believe 
ihat  a  butterfly,  adorned  with  four  beautiful  wings,  furnish- 
ed with  a  long  spiral  proboscis,  instead  of  a  mouth,  and  with 
six  legs,  proceeded  from  a  disgusting  caterpillar,  provided 
with  jaws  and  teeth,  and  fourteen  feet  ?  Without  experi- 
ence, who  could  imagine  that  a  lon^:,  white,  stnooth,  soft 
worm,  hid  under  the  earth,  shoukl  be  transformed  into  a 
black  crustaceous  beetle,  having  wings  covered  with  4iorny 
cases  ? 

Besides  their  fmal  metamorphosis  into  flies,  caterpillars 
undergo  several  iotermediate  changes.  All  caterpillars  cast 
or  change  their  skins  more  or  less  frequently  according  to  the 
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species.    Hie  silkworm,  previous  to  Its  citrysalis  state  casts 
its  skiD  four  times.     The  first  skin  is  cast  on  the  10th,  1  Ith, 
or  12th  day,  according  to  the  nature  of  the  season;  the 
second  in  five  or  six  days  ai\er;    the  third  in  five  or  six 
days  more :  and  the  fourth  and  bst  in  six  or  seven  days  af- 
ter the  third.     This  changing  of  skin  is  not  only  commoa 
to  all  caterpillars,  but  to  every  insect  whatever.  Not  one  of 
them  arrives  at  perfection  without  casting  its  skin  at  least 
once  or  twice.    The  skin,  after  it  is  cast,  preserves  so  en* 
tirely  the  figure  of  the  caterpillar  in  its  head,  teeth,  legs,  col* 
our,  hair,  &c.  that  it  is  oAen  mistaken  for  the  animal  itself. 
A  day  or  two  before  this  change  happens,  caterpillars  take 
no  food ;  they  lose  their  former  activity,  attach  themselves 
to  a  parlicuUir  place,  and  bend  their  bodies  in  various  di- 
rections, till,  at  last,  they  escape  from  the  old  skin,  and 
leave  it  behind  them.     The  intestinal  canal  of  caterpillars 
is  composed  of  two  principal  tubes,  the  one  inserted  in  the 
other :  the  external  tube  is  compact  and  fleshy;  but  the  in- 
ternal one  is  thin  and  transparent.  Some  days  before  cater- 
pillars change  into  the  chrysalis  state,  they  void,  along  with 
their  excrement,  the  inner  tube  which  lined  their  stomach 
and  intestines.    When  about  to  pass  over  into  the  chry* 
salis  state,  which  is  a  state  of  imbecility,  they  select  the  most 
proper  places  and  modes  of  concealing  themselves  from 
their  enemies.     Some,  as  the  silkworm  and  many  others, 
spin  silken  webs  or  cords  round  their  bodies,  which  com* 
pletely  disguise  the  animal  form.    Others  leave  the  plants 
upon  which  they  formerly  fed,  and  hide  themselves  in  little 
cells  which  they  make  in  the  earth.     The  rat-tailed  worm 
abandons  the  water  upon  the  approach  of  its  metamorpho- 
sis, retires  onder  the  earth,  where  it  is  changed  into  a  chry« 
salis,  and,  after  a  certain  time,  bursts  from  it  seemingly  io- 
animate  condition,  and  appears  in  the  formof  a  winged  in* 
Heet.    Thus  the  same  animals  pass  the  first  and  longest  pe- 
riod of  their  existence  in  the  water,  another  under  the  earth, 
and  the  third  and  last  in  the  air.    Some  caterpillars,  when 
about  to  change  into  a  chrysalis  state,  cover  their  bodies 
with  a  mixture  of  earth  and  of  silk,  and  conceal  themselves 
in  the  loose  soil.    Others  incrust  themseWes  with  a  silky 
or  elatmotts  matter,  wMeh  they  push  out  from^heir  mouthsi 
without  spinning  it  into  threads.    Others  rettte  into  the 
holesof  walls  or  decayed  trees.    0*cni  suspend  diem* 
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•elves  to  the  twigs  of  trees,  or  to  other  elevated  bodies, 
wkh  their  heads  undermost.  Some  attach  themselves  to 
vails,  with  their  heads  higher  than  their  bodies,  but  in  va- 
rious inclinations :  and  others  choose  a  horizontal  poution. 
Some  fix  themselves  by  a  gluten,  and  spin  n  rope  round 
their  middle  to  prevent  them  from  falling.  Those  which 
feed  upon  trees  attach  themselves  to  the  branches,  instead 
of  the  leaves,  which  are  less  durable,  and  subject  to  a  vari- 
ety of  accidenu.  The  coloun  of  the  caterpillar  give  oo 
idea  of  those  of  the  future  flies. 

The  metamorphosb  of  insects  has  been  regarded  as  a 
sudden  operation,  because  they  often  burst  their  shell  or 
silky  covering  quickly,  and  immediately  appear  furnished 
with  wings.  But  by  more  attentive  observation,  it  has  been 
discovered,  that  the  transformation  of  caterpillars  is  a  grad- 
ual process  from  the  moment  the  animals  are  hatched  till 
they  arrive  at  a  state  of  perfection.  Why,  it  may  be  asked, 
do  caterpillars  so  frequently  cast  their  skins  ?  The  new  skin, 
and  other  organs,  were  lodged  under  their  old  ones,  as,  iu 
many  tubes  or  cases,  and  the  animal  retires  from  these  ca- 
ses, because  they  have  become  too  strait.  The  reality  of 
these  encasements  has  been  demonstrated  by  a  simple  ex- 
periment. When  about  to  molt  or  cast  its  skin,  if  the  fore- 
inostjlogs  of  a  caterpillar  are  cut  off,  the  animal  ccmes  out  of 
the  old  skin  deprived  of  these  legs.  From  this  fact,  Reau- 
mur conjectured,  that  the  chrysalis  might  be  thus  encased, 
and  concealed  under  the  last  skin  of  the  caterpillar.  He 
discovered  that  the  chrysalis,  or  rather  the  butterfly  itself, 
was  inclosed  in  the  body  o(  the  caterpillar.  The  proboscis, 
the  antennae,  the  limbs,  and  the  wings  of  the  fly,  are  so 
nicely  folded  up,  that  they  occupy  a  small  space  only  under 
the  first  two  rings  of  the  caterpillar.  In  the  first  six  limbs 
of  the  caterpillar,  are  encased  the  six  limbs  of  the  butterfly. 
Even  the  eggs  of  the  butterfly  have  been  discovered  in  the 
caterpillar  long  before  its  transformation. 

From  these  facts  it  appears,  that  the  transformation  of 
insects  is  only  the  throwing  ofT  external  and  temporary 
coverin£;s,  and  not  an  alteration  of  the  original  form. 
Caterpillars  may  be  considered  as  analogous  to  the  fetuses 
of  uieu  and  of  quadrupeds.  They  live  and  receive  nour- 
ishment iu  envelopes  till  tliey  acquire  such  a  degree  of  per- 
lection  as  enables  them  to  support  the  situation  to  which 
tliey  arc  ultimately  destined  by  Nature. 
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ZOOPHITES,    Oil  PLANT-ANIMALS. 

These  wonderful  productions  are  so  denominated  on  ac- 
count of  their  existing  in  tlie  siiape  of  plants.  They  are 
very  numerous,  and  the  greater  part  of  them  have  so  great 
a  resemblance  to  vegetables,  that  they  have  generally  been 
considered  as  such,  although  the  homy  and  stony  appeal^- 
ance  of  several  of  the  tribe  declares  them  at  first  view,  to 
be  of  a  widely  difierenC  nature  from  the  generality  of  plants, 
Tn  others,  however,  the  softness  of  their  substance,  and  the 
ramined  mode  of  their  growth,  would  lead  aify  one  not  ac- 
quainted with  their  real  nature,  to  suppose  them  vegetables. 
The  hard,  horny,  or  stony  zoophites  are  in  general  known 
by  the  name  of  corals ;  and  of  these  several  distinctions  ara 
formed,  either  from  the  structure  and  appearance  of  the 
coral  or  hard  part,  or  from  the  affinity  which  the  softer,  or 
animal  part,  bears  to  Some  other  genus  among  soft-bodied 
animals,  or  moUusccu  The  zoophites  may  be  therefore 
said  to  unite  the  animal  and  vegetable  kingdoms^  so  as  to 
fill  up  the  intermediate  space. 

Belonging  to  the  class  of  zoophitic- worms^  the  fresh-water 
polypes  are  infinitely  curious.  These  animals  may  be  found 
in  small  streams,  and  in  stagnant  waters,  adhering  to  the 
stems  of  aquatic  plants,  or  to  the  under  surface  of  the  leaves, 
and  other  objects.  If  a  polype  be  cut  in  two  parts,  the 
superior  part  will  produce  a  new  tail,  and  the  inferior  part . 
a  new  head  and  arms;  and  this,  in  warm  weather,  in  the 
course  of  a  very  few  days.  If  cut  into  three  pieces,  the 
middle  portion  will  produce  both  the  head  and  tail ;  and  in 
short,  polypes  may  be  cut  in  all  directions,  and  will  still  re* 
produce  the  deficient  organs.  The  natural  mode  of  propa- 
o^ation  in  this  animal,  is  by  shoots  or  offsets,  in  the  manner 
of  a  plant :  one  or  more  branches  or  shoots  proceed  from 
ihe  parent  stem,  dropping  off  when  complete ;  and  it  oAea 
happens  that  these  young  branches  produce  others  before 
they  themselves  drop  off  from  the  parent ;  so  that  a  polype 
may  be  found  with  several*of  its  descendants  still.adbering 
to  its  stem,  thus  constituting  a  real  genealogical  tree.  The 
polype  likewise,  during  the  autumnal  season,  deposits  eggy, 
which  evolve  themselves  afterwards  into  dlslinct  auimals  j 
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aod  thus  possesses  two  modes  of  multi plication.  It  a 
paradoxical  that  a  polype  should  be  able  to  swallow  a  worm 
tfar«e  or  four  times  as  large  as  itself,  which  b  frequently 
observed  to  happen ;  but  it  must  be  considered  that  the 
body  of  the  animal  is  extremely  extensile,  and  that  it  pos- 
sesses, io  an  extraordinary  degree,  the  power  of  atretchbg 
itsf-lf  according  to  the  size  of  the  substance  it  baa  to  swallow. 
It  seizes  its  prey  with  great  eagerness,  but  swallows  it 
slowly,  in  the  same  roannex  as  a  snake  swallows  any  small 
quadruped.  The  arms  of  a  polype,  when  microacopically 
examined,  are  found  to  be  furnished  with  a  vast  number  of 
small  organs,  apparently  acting  like  so  many  suckers,  by 
the  means  of  which  the  animal  can  hold  a  worm,  even 
though  but  slightly  in  contact  with  one  of  its  arms;  but 
when  on  the  point  of  swallowing  its  prey,  it  then  makes 
use  of  all  its  arms  at  once,  in  order  to  absorb  it  the  more 
nadily. 

Corals  on  being  gathered  perfectly  fresh,  and  placed  in 
sea  water,  appear  to  put  forth  small  flowers  from  all  the 
minute  cavities,  or  hollow  points,  on  the  sur&ce.  These 
supposed  flowers  (for  such  an  idea  has  t>een  entertained) 
are  real  animals ;  and  consequently  corals  are  to  be  coo- 
«idprpH  »«  ni^trreenten  of  SLnimalSi  either  forming,  or  at  least 
inhabiting,  the  calcareous  substance  of  the  corai  in  wmca 
they  appear.  The  smaller  corals,  commonly  known  by 
the  name  of  corallines,  or  sea  mosses,  are  so  many  remifled 
sea-polypes,  covered  with  a  kind  of  strong,  homy  case,  to 
defend  them  from  the  injuries  to  which  they  would  be  liable, 
iu  the  boisterous  element  destined  for  their  abode.  The 
harder,  or  stony  corals  are  equally  of  an  anhnal  nature  5 
the  entire  coral  continuing  to  grow  as  an  animal,  and  to 
form,  by  secretion,  the  stronger  or  homy  exterior,  which 
may  at  once  be  considered  as  its  bone,  and  the  habitation 
in  which  it  has  constantly  to  dwell.  A  coral  of  this  kind  is, 
therefore,  a  large  compound  zoophile,  springing  op  from 
the  rock,  in  which  it  seems  to  have  taken  root,  and  shooting 
cut  into  branches  like  a  vegetable  production. 

Sponges  afford  another  curious  instance  of  eoophitic  life. 
There  are  forty-nine  species  of  this  zoophite,  each  of  which 
is  chmcterised  in  the  Linnean  system  as  a  fixed  aninal, 
flexile,  torpid,  of  various  forms,  composed  either  of  re- 
ticulate fibres,  or  masses  of  small  spines  interwoven  togeth- 
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er,  aod  clothed  with  a  gelatiooos  flesh,  full  of  small  mouths 
on  its  surface;  by  which  it  absorbs  and  rejects  water.  The 
existence  of  the  animal  inhabitant  within  its  cell  has  been 
satbfactorily  ascertained  by  the  observations  and  experi- 
ments of  Ellis  on  the  spongia  tormentosa.  He  remarked 
its  contraction  when  exposed  to  pain  or  injury^  as  well  as 
the  expiration  and  inspiration  of  water  through  its  tubes, 
lie  thusestablished  the  position  that  sponge  is  an  animal,  and 
tiiat  the  ends  or  openings  of  the  branched  tubes  are  the 
mouths  by  which  it  receives  its  nourishment,  and  discharges 
its  excremintttious  matter.  This  position  chemistry  has 
since  abundantly  supported,  by  proving  the  ammoniacal 
property  of  the  cellular  substance  of  sponge. 

THB  BANIAN  TKES. 
[See  Plate,  JVb.  26.] 
PfiocEEDiNO  to  the  vegetable  kingdom,  the  baniak,  or 
Runa  TREE,  the^ctM  indica  of  Linneas,  claims  a  particular 
attention.  It  is  considered  as  one  of  the  most  curious  and 
beautiful  of  nature's  productions  in  the  genial  climate  of 
ludia,  where  she  sports  with  the  greatest  profusion  and 
variety.  Each  tree  is  in  itself  a  grove,  and  some  of  them 
are  of  an  amazing  sise,  as  they  are  continually  increasingj 
and,  contrary  to  most  other  animal  and  vegetable  produc- 
tions, seem  to  be  exempted  from  decay :  for  every  branch 
from  the  main  body  throws  out  its  own  roots,  at  first  in 
small  tender  fibres,  several  yards  from  the  ground,  which 
continually  grow  thicker ;  until  by  a  gradual  descent,  they 
reach  its  surface ;  where,  striking  in,  they  increase  to  a  large 
trunk,  and  become  a  parent  tree,  throwing  out  new  branch- 
es from  the  top.  These  in  time  suspend  their  roots,  and^ 
receiving  nourishment  from  the  earth,  swell  into  trunks^ 
and  shoot  forth  other  branches ;  thus  continuing  in  a  state 
of  progression  so  long  as  the  first  parent  of  them  all  sup* 
plies  her  sustenance. 

A  banian  tree  with  many  trunks^  forms  the  most  beauti- 
ful walks,  vistas,  and  cool  recesses,  that  can  be  imagined. 
The  leaves  are  large,  soft,  and  of  ^lively  green ;  the  fruit 
IS  a  siViall  fig,  when  ripe  of  a.briglit  scarlet  j  aflbrding  sus- 
tenance to  monkeys,  squirrels,  peacocks,  and  birds  of  va- 
rious kinds,  which  dwell  among  the  brandies. 

Tlie  Hindoos  are  peculiarly  fond  of  this  tree :  they  con- 
.  40* 
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feidcr  itt  long  iimtibn,  its  oat-stretching  arms,  and  over* 
shadowing  beneficence,  as  emblems  of  the  Deity,  and  aU 
most  pay  it  divine  honours.  The  Biahmins,  who  tfans 
<<  find  a  Mne  m  every  sacred  grove/'  spend  much  of  their 
time  in  religious  solitude  under  the  ^de  of  the  banian-tree; 
they  plant  It  near  the  dewab,  or  Hindoo  temples,  tmpro^ 
perly  called  pagodas;  and  in  those  villages  where  there  is 
not  any  structure  for  public  worship,  they  place  an  image 
under  one  of  these  trees,  and  there  perform  a  morning  and 
evening  sacrifice. 

These  are  the  trees  under  which  a  sect  of  naked  phiio* 
sophers,  called  Oymnosophists,  assembled  ki  Arrian's  days ; 
and  this  historian  of  ancient  Greece,  it  is  observed  by 
Forbes,  in  his  Oriental  Memoirs,  affords  a  true  picture  of 
the  modern  Hindoos.  ^'  In  winter  the  Gymnosophists  en- 
joy the  benefit  of  the  sun's  rajrs  in  the  open  air ;  and  in  sum- 
mer, when  tlie  heat  becomes  excessive,  they  pass  their  time 
in  cool  and  moist  places,  under  large  trees ;  which  accor- 
ding to  the  accounts  of  Nearchns,  cover  a  circumference  of 
five  acres,  and  extend  their  branches  so  far,  that  ten  thou- 
sand men  may  easily  find  shelter  under  them. 

On  the  banks  of  the  Narbudda,  in  the  province  ol 
Guzzerat,  is  a  banian  tree,  supposed  by  some  persons  to  be 
the  one  described  by  Nearchus,  and  certainly  not  inferior 
to  it.  It  is  distinguished  by  the  name  of  the  Cubbeer  Burr, 
\il)ich  was  given  to  it  in  honour  of  a  famous  saint.  High 
floods  have,  at  various  times,  swept  away  a  considerable 
part  of  this  extraordinary  tree ;  but  what  stil)  remains  is 
nearly  two  thousand  feet  in  circumference,  measured  round 
the  principle  stems;  the  over-hanging  branches,  not  yet 
struck  down,  cover  a  much  larger  space ;  and  under  it 
grow  a  number  of  custard  apple,  and  other  fruit  trees: — 
The  large  trunks  of  this  single  tree  amount  to  three  hun- 
dred and  fifty f  and  the  smaller  ones  exceed  three  thou* 
sand:  each  of  these  is  constantly  sending  forth  branches 
•and  hanging  roots,  to  form  other  trunks,  and  become  the 
parents  of  a  future  progeny. 

The  CuBEKER  Blrr  is  famed  throughout  Hindostan, 
not  m^y  on  account  of  its  great  extent,  but  also  of  its  snr- 
passing  beauty.  The  Indian  armies  generally  encamp 
around  it ;  and,  at  stated  seasons,  solemn  jatams,  or  Hindoo 
festivals,  to  which  thousands  of  votaries  repair  from  every 
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part  o(  the  Mogul  empire,  are  there  celebrated.  It  i&ssid 
that  7000  people  find  ample  room  to  repose  oader  its  shades 
It  has  loog  been  the  custom  of  the  British  festdents  ia  In- 
dta,  OD  their  hunting  and  shooting  parties,  to  form  exten- 
sive encampments,  and  spend  weeks  together,  nnder  this 
magnificent  pavilion,  which  affords  a  sli^tter  to  all  travel- 
lers,  particularly  to  the  religious  trilies  of  the  Hindoos.  If 
is  geuerallj  filled  with  a  variety  of  birds,  snakes,  and  mon- 
kies,  the  latter  of  whom  both  divert  the  spectator  by  their 
antic  tricks,  and  interest  him  by  the  parental  affection  they 
display  to  their  young  offspring,  in  teaching  them  to  select 
their  food,  to  exert  themselves  in  jumping  from  bough  to 
bough,  and  in  takings  as  they  acquire  strength,  still  more 
extensive  leaps  from  tree  to  tree.  In  these  efforts,  thej 
encourage  them  by  caresses,  when  ttmoreuS|  and  menac^ 
and  even  beat  them,  when  refractory. 

THE   WEDDED  BANIAN  TREE. 

Among  the  varieties  of  the  Banian,  or  Burr  trees,  is  the 
PEIPAL,  or  Jicu8  reliffio9a^  which  is  not  uncommon  in  Gua- 
i^eratf  and  causes  a  singular  variety  of  vegetation.  It  may 
be  considered  as  belonp^ing  to  the  order  of  creepers,  and 
often  springs  round  difierent  trees,  particularly  the  palmy- 
ra, or  palm.  The  latter  growing  through  the  centre  of  a 
banian  tree,  looks  extremely  grand.  The  peipal  frequently 
shoots  from  old  walls,  and  runs  along  them,  so  as  to  cause 
a  singular  phenomenon  of  vegetation.  In  the  province  of 
Bahar,  one  of  these  trees  was  seen  by  an  English  traveller, 
on  the  inside  of  a  large  brick  well,  the  whole  circumfer- 
ence of  the  internal  space  of  which  it  lined,  and  thus  ac- 
tually became  a  tree  turned  inside  out.  A  banian  tree 
thus  inverted  is  uncommon ;  but  the  general  usefulness  and 
beauty  of  this  variety,  especially  in  overshadowing  the  pub- 
lic wells  and  village  markets,  can  only  be  known  by  those 
who  live  jp  a  suhry  climate. 

THE   COCOA-NUT  TRKE. 

Op  all  the  gifts  which  Providence  has  bestowed  on  the 
oriental  world,  the  cocoa-nut  txeo  is  the  one  most  deserv- 
ing of  notice.  The  blessings  which  are  conveyed  to  man, 
by  this  sii^e  production  of  natare,  are  incalculable.    It 
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grows  In  a  stately  colamn,  from  thirty  to  fifty  feet  ia  lieigfaf  ^ 
crowned  by  a  verdant  capital  of  waving  branches,  covered 
with  long  spiral  leaves :  under  this  foliage,  bunches  of 
blossoms,  clusters  of  green  fruit,  and  others  arriv«sd  at  ma* 
turity,  appear  in  mingled  beauty.  The  trunk,  though  po- 
rous, furnishes  beams  and  raAers  for  the  habitations ;  and 
the  leaves,  when  platted  together,  make  an  excellent  thatch, 
as  well  as  common  umbrellas,  coarse  mats  for  the  floor, 
and  brooms ;  while  their  finest  fibres  are  woven  into  very 
beautiful  mats  for  the  rich.  The  covering  of  the  young 
fruit  is  extremely  curious,  resembling  a  piece  of  thick  cloth, 
in  a  conical  form,  as  close  and  firm  as  if  it  came  from  the 
loom  ;  it  expands  after  the  fruit  has  burst  through  its  in- 
closure,  and  then  appears  of  a  coarser  texture.  The  nuts 
contain  a  delicious  milk,  and  a  kernal  sweet  as  the  almond  : 
this,  when  dried,  alfords  abundance  of  oil;  and  when  that 
is  expressed,  the  remains  feed  cattle  and  poultry,  and  make 
a  good  manure.  The  shell  of  the  nut  furnishes  cups,  la- 
dies,  and  other  domestic  utensils,  while  the  husk  which 
encloses  It  is  of  the  utmost  importance  :  it  is  manulactured 
into  ropes,  and  cordage  of  every  kind,  from  the  smallest 
twine  to  the  largest  cables,  which  are  far  more  durable  than 
those  of  hemp.  In  the  Nicobar  islands,  the  natives  build 
their  vessels,  make  the  sails  and  cordage,  supply  them  with 
provisions  and  necessaries,  and  provide  a  cargo  of  arrack, 
vinegar,  oil,  jaggree  or  coarse  sugar,  cocoa-nuts,  cofr,  cor* 
dage,  black  paint,  and  several  inferior  articles,  for  foreign 
markets,  entirely  from  this  tree. 

Many  of  the  trees  are  not  permitted  to  bear  froit ;  but 
the  eiubryo  bud,  from  which  the  blossoms  and  nuts  would 
s}uing,  is  tied  np  to  prevent  its  expansion ;  and  a  small  in- 
cision being  then  made  at  the  end,  a  cool  pleasant  liquor, 
called  Tarce,  or  Toddy,  tlw  palm-wine  of  the  poets,  ooses 
o^}^  in  gentle  drops. 

THE    UPAS,    OR  POISON   TREE. 

■         *.  ' 

AirnouoH  a  serious  refutation  o(  the  gross  imposition 
prariised  on  the  people  of  Europe,  by  the  romance  (»f  Fo- 
ersch  on  the  subject  tS  the  Upas,  or  celebrated  poison-tree 
of  Java,  may  at  this  time  be  in  a  great  measure  superfiuoos, 
as  Uie  world  has  long  ceased  to  be  the  dupe  of  ills  story, 
and  as  regular  scries  of  experiments  have  been  instituted, 
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both  in  England  and  in  France,  to  ascertain  the  nature  and 
potencjf  of  the  poiaon;  yet  an  authentic  aocount  of  this 
poison,  as  drawn  oot  by  Dr.  Horsfield,  and  published  in 
the  seventh  volume  of  the  Batavian  transactions,  cannot 
fail  tobe  interesting.  Almost  every  one  has  heard  of  itsfab- 
iilous  history,  which,  from  its  extravagant  nature,  its  suscep- 
tibility  of  poetical  ornament,  its  alliance  with  the  cruelties 
of  a  despotic  government,  and  the  sparkling  genius  of  Dar- 
win, whose  purpose  it  answered  to  adopt  and  personify  it 
as  a  malignant  spirit  (in  his  Loves  of  the  Plants),  has  ob*» 
tained  almost  equal  currency  with  the  wonders  of  theLer- 
qian  hydra,  or  any  other  of  the  classic  fictions  of  antiquity. 
Although,  the  Doctor  observes,  the  account  published  by 
Foersch,  so  far  as  relates  tothe  situation  of  the  poison-tree, 
to  its  effects  on  the  surrounding  country,  and  to  the  appli- 
cation said  to  have  been  made  of  the  upas  on  criminals  ia 
different  parts  of  the  ishuid,  has,  as  well  as  the  description 
of  the  poisonous  substance  itself^  and  its  mode  of  collection, 
been  demonstrated  to  be  an  extravagant  forgery;  the  ex- 
istence of  a  tree  on  Java,  from  the  sap  of  which  a  poison 
is  prepared,  equal  in  fatafity,  when  thrown  into  the  circu* 
lation,  to  the  strongest  animal  poisons  hitherto  known,  is  a 
lltct  which  it  is  his  object  to  establish  and  illustrate.  The 
tree  whicil  produces  ttiis  poison  b  the  anchar,  and  grows  in 
the  eastern  extremity  of  the  island.  The  work  of  Rhum* 
phius  contains  a  long  account  of  the  upas,  under  the  denomi- 
nation of  arbor  toxicaria.  The  tree  does  not  grow  on 
Ambonia,  and  his  description  was  made  from  the  informa- 
tion he  obtained  from  Makasar.  His  figure  was  drawn 
from  a  branch  of  what  is  called  the  male-tree,  sent  to  him 
from  the  same  place,  and  establishes  the  identity  of  the 
poison  tree  of  Makasar,  and  the  other  eastern  Islands,  with 
tiie  nnchar  of  Java.  The  simple  sap  of  the  arbor  toxicaria, 
(according  to  Rhumphius)  is  harmless,  and  requires  the  ad- 
dition of  several  substances  of  the  affinity  of  ginger,  to 
render  itjtetive  and  mortal.  In  so  far  it  agrees  with  the 
anchar,  wnich,  in  its  simple  state,  is  supposed  to  be  inert;, 
and,  before  being  employed  as  a  poison,  is  subjeaeU  to  a 
particular  preparation.  Besides  the  true  poisoi^tree,  the* 
upas  of  the  Eastern  Islands,  ami  the  anchar  of  the  Javan«, 
this  island  produces  a  slirub,  wiiich,  as  far  as  observations 
have  hitheno  been  made,  is  peculiar  to  the  same,  and  hv 
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a  diOereiit  mode  of  preparation,  furnishes  a  poison  far  ex- 
ceeding the  upas  in  violence.     Its  name  is  chetil^ ;  but  the 
genus  to  which  it  belongs  has  not  yet  been  discovered  or 
described. 

The  anchar  is  one  of  the  largest  trees  in  the  forests  of 
Java.  The  stem  is  cylindrical,  perpendicular,  and  rises 
completely  naked  to  the  height  of  sixty,  seventy,  or  eighty 
feet.  It  is  covered  with  a  whitish  bark,  slightly  bursting  in 
longitudinal  furrows.  Near  the  ground  this  bark  is,  in  old 
trees,  more  than  half  an  inch  thick,  and^  upon  being 
wounded,  yields  plentifully  the  milky  juice  from  which  the 
celebrated  poison  is  prepared.  A  puncture  or  incision 
being  made  into  the  tree,  the  juice  or  sap  appears  oozing 
out,  of  a  yellowish  colour  (somewhat  frothy)  from  old,  pa- 
ler, or  nearly  white,  from  young  ones ;  exposed  to  the  air, 
its  surface  becomes  brown.  The  consistence  very  much 
i-esembles  milk  ;  but  it  is  more  thick  and  viscid.  This  sap 
is  contained  in  the  true  bark  (or  cortex),  which,  when 
punctured,  yields  a  considerable  quantity,  so  that  in  a  short 
lime  a  cup-full  may  be  collected  from  a  large  tree.  The 
inner  bark  (or  liber)  is  of  a  close  fibrous  texture,  like  that 
of  the  morus  papyrifera,  and,  when  separated  from  the 
other  bark,  and  cleansed  from  the  adhering  particles,  resem- 
bles a  coarse  piece  of  linen.  If  has  been  wTirkcu  into  ropes, 
which  are  very  strong;  and  the  poorer  class  of  people  em- 
ploy the  inner  bark  of  the  younger  trees,  which  is  more 
easily  prepared,  for  the  purpose  of  making  a  coarse  stuff 
which  they  wear  in  working  in  the  fields.  But  it  requires 
much  bruising,  washing,  and  a  long  immersion,  before  it 
can  be  used  ;  and,  when  it  appears  completely  purified, 
persons  wearing  this  dress,  being  exposed  to  rain,  are  af- 
kcted  with  an  intolerable  itching,  which  renders  their  flim- 
sy covering  insupportable.  It  appears  from  the  account 
of  the  manner  in  which  the  poison  is  prepared,  that  the  de- 
leterious quality  exists  in  the  gum,  a  small  portion  of  which 
>till  adhering,  produces,  when  exposed  to  wet,j||ts  irritse- 
tinw^ilcct ;  and  it  is  sinji^ular  that  this  property  of  the  pre- 
pared bark  is  known  to  the  Javans  in  all  plao^  where  the 
tree  p[rows,  while  the  preparation  of  a  poison  from  its  juice, 
which  produces  a  mortal  effect  when  introduced  into  the 
body  by  pointed  weapons,  is  an  exclusive  art  of  the  iuhabi- 
lant??  of  the  eostern  extremity  of  the  island. 
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PYRAMIDS   OF   EGYPT. 

[See  Plates,  JVb.  56,  57,  58.] 

The  largest  of  these  stupendous  monuments,  equally  t'a« 
nious  for  the  enormity  of  their  si^^,  and  their  remote  anti- 
quity, are  those  of  Djisa,  so  called  from  a  Tillage  of  that 
name  on  the  bank  of  the  Nile,  distant  from  them  about 
eleven  miles.  The  three  which  most  attract  the  attention  of 
travellers  stand  near  one  another  on  the  west  side  of  the 
river,  almost  opposite  to  Grand  Cairo,  and  not  far  from  the 
site  of  the  ancient  Memphis.  When  viewed  from  a  dis- 
tance peering  above  the  horizon,  they  display  the  fine 
transparent  hue  they  derive  from  the  rarified  air  by  which 
they  are  surrounded.  M.  Savary  having  approached  to 
within  three  leagues  of  them,  in  the  night  time,  while  ihe 
full  moon  shone  bright  upon,  them,  describes  them  as  ap- 
pearing to  him,  under  this  particular  aspect,  like  two  poiots 
of  rock  crowned  by  the  clouds.  On  a  nearer  approach, 
their  sloping  and  angular  forms  disguise  their  real  height, 
and  lessen  it  to  the  eye;  independently  of  whicl|,  as  what- 
ever is  regular  is  great  or  small  by  comparison^,  and  as 
these  masses  of  stone  eclipse  in  magnitude  every  surround- 
ing object,  at  the  same  time  that  they  are  inferior  to  a 
mountain,  to  which  alone  the  imagination  can  successfully 
compare  them,  a  degree  of  surprise  is  excited  on  finding 
the  first  impression  produced  by  a  distant  view  so  much  di- 
minished in  drawing  near  to  them.  On  attempting,  how- 
ever, to  measure  any  one  of  these  gigantic  works  of  art  by 
some  known  and  determinate  scale,  it  resumes  its  iiiiinen* 
sity  to  the  mind ;  since,  on  drawing  near  to  the  opening, 
the  persoM  who  stand  beneath  it  appear  so  srauU  that<ijjjr , 
can  scarcely  be  taken  for  men.  '^ 

The  base  of  the  great  pyramid  of  Cheops,  or  ChcospN^ 
so  named  after  a  king  of  Egypt,  is  ci-tiniaieJ  by  Denon  at  *: 
seven  hundred  and  twenty  fet:t,  and  its  hei;,^'.it  At  four  hun- 
dred and  forty-eight  feet,calculatinc  the  base  by  \\w  mean 
jiroportion  of  the  length  of  theJit«ni«.s,  and  the  h*  iL'lit  iiy 
the  sum  of  tliat  df  each  of  tlic^teps  ov  stages.     It«  ivn 

• 
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struction  required  so  many  years,  and  employed  such  h 
multitude  of  labourers,  that  the  expenditure  for  garlic  and 
onions  alone,  for  their  consumption,  is  said  to  have  amount- 
ed to  one  thousand  and  sixty  talents,  upwards  of  one  fourth 
of  a  million  sterling.  Its  interior  is  thus  accurately  des- 
cribed by  the  above  traveller. 

"  The  entrance  of  the  first  gallery  is  concealed  by  the 
general  outer  covering  which  invests  the  whole  of  the  py- 
ramid. It  is,  however,  probable,  that  the  attentioa  of  the 
earlier  searchers  was  by  some  particular  appearance  di* 
rected  to  this  spot*  This  gallery  goes  towards  the  centre 
of  the  edifice,  in  a  direction  sloping  downward  to  the  base : 
it  is  sixty  paces  in  length ;  and  at  the  further  end  are  two 
large  blocks  of  granite,  an  obstacle  which  caused  some  un- 
certainty in  the  digging.  A  horizontal  passage  baa  been 
made  for  some  distance  into  the  mass  of  stone ;  but  this 
undertaking  was  afterwards  abandoned. 
•  "  Returning  to  the  extremity  of  the  first  gallery,  and 
working  upward  by  the  side  of  the  two  granite  blocks, 
you  come  to  the  beginning  of  the  first  sloping  stair-case, 
which  proceeds  in  an  oblique  direction  upward  for  a  hun- 
dred and  twenty  feet.  You  mount  the  steep  and  narrow- 
gallery,  helping  your  steps  by  notches  cut  in  the  ground, 
and  by  renting  your  hands  against  the  sides.  At  the  top 
of  this  gallery,  which  is  formed  of  a  calcareous  stone  ce- 
mented with  mortar,  you  find  « landing  place  about  fifteeu 
feet  square,  within  which,  to  the  right  of  the  entrance^  ts  a 
perpendicular  opening  called  the  well.  This  appears^ 
from  its  irregularity,  to  have  been  the  result  of  a  fruitless 
attempt  at  a  search,  and  has  a  diameter  of  about  two  feet 
by  eighteen  inches.  There  were  no  means  of  descending 
it;  but  by  throwing  down  a  stone,  it  was  ascertained  tbat 
its  perpendicular  direction  could  not  be  very  considerable. 
*  On  a  level  with  the  landing  is  a  horizontal  gallery,  a  hun- 
dred and  seventy  feet  in  length,  running  direcdy  towards 
the  centre  of  the  pyramid  ;  and  at  the  exiremiljftf  thi»  gal- 
lery is  a  small  room,  called  the  Queen's  chamber.  This 
is  an  oblong  square  of  eighteen  feet  two  inches,  by  fiAeen 
feet  eight  inches ;  but  the  height  is  uncertain,  the  floor  hay- 
ing been  turned  up  by  the  avidity  of  the  searchers.  One 
of  the  side  walls  has  also  been  worked  into,  and  the  rubbish 
left  on  the  spot.     The  roof,  which  is  ^bfmed  of  a  fine  cal- 
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an  opening  through ;  so  that  the  zeal  of  superstition  has 
here  been  opposed  to  the  eagerness  of  avarice,  and  the 
latter  has  prevailed.  After  rainin?  through  thirteen  feet 
of  solid  granite,  a  door  three  feet  three  inches  square,  has 
been  discovered,  which  is  the  entrance  to  the  principal 
chamber.  This  is  a  long  square,  sixteen  feet  by  thirty-two, 
and  eighteen  in  height.  The  door  is  in  the  angle  facing  the 
gallery,  corresponding  to  the  door  of  the  queen's  chamber, 
below.  When  it  is  said  that  the  tomb  is  a  single  piece  of 
granite,  half  polished,  and  without  cement,  all  that  is  re- 
markable in  this  strange  monument,  which  exhibits  such 
rigid  simplicity  in  the  midst  of  the  utmost  magnificence  of 
human  power,  will  have  been  described..  The  only  broken 
part  is  an  attempt  at  a  search  at  one  of  the  angles,  and  two 
small  holes  nearly  round  and  breast  high.  Such  is  the  in- 
terior of  this  immense  edifice,  in  which  the  work  of  the 
hand  of  man  appears  to  rival  the  gigantic  forms  of  nature.'' 

To  the  above  account  by  the  accurate  Denon,  we  sub- 
join the  following  pleasing  one  by  the  celebrated  Doctor 
Clarke.  The  impression  made  by  these  monuments,  when 
viewed  at  a  distance,  can  never,  he  observes,  be  obliterated 
from  his  mind. 

"  By  reflecting  the  sun's  rays,  they  appeared  as  white  as 
snow,  and  of  such  surprising  magnitude,  that  nothing  we 
had  previously  conceived  in  our  imagination  had  prepared 
us  for  the  spectacle  we  beheld.  The  sight  instantly  con- 
vinced us  that  no  power  of  description,  no  delineation, 
can  convey  ideas  adequate  to  the  eflect  produced  in  viewing 
these«tupenduus  monuments.  The  formality  of  their  struc- 
ture is  lost  in  their  prodigious  magnitude ;  the  mind,  ele- 
vated by  wonder,  feels  at  once  the  force  of  an  axiom,  which, 
however  disputed,  experience  confirms, — that  in  vastness, 
whatsoever  be  its  notnre,  there  dwells  sublimity! 

<«  Having  arrived  at  the  bottom  of  a  sandy  slope,  leading 
up  to  the  principal  pyramid,  a  band  of  Bedouin  Arabs, 
who  had  assembled  to  receive  us  upon  our  landing,  were 
much  amused  by  the  eagerness  excited  in  our  whole  party, 
to  prove  who  should  first  set  his  foot  upon  the  summit  of 
this  artificial  mountain.  As  we  drew  near  its  base,  the  ef- 
fect of  its  prodiirious  magnitude,  and  the  amazement  caused 
in  viewing  the  enormous  masses  used  in  its  construction,  af- 
fected every  one  of  us ;  but  it  was  an  impression  of  awe  and 
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were  liable  to  be  broken  every  instant.  At  length  we 
reached  the  topmost  tier,  to  the  great  delight  and  satis^tion 
of  all  the  party.  Here  we  found  a  platform,  thirty-two 
feet  square ;  consisting  of  nine  large  stones,  each  of  which 
might  weigh  about  a  ton ;  although  they  are  much  inferior 
in  size  to  some  of  the  stones  used  in  the  constraction  of 
this  pyramid. 

"The  view  from  the  summit  of  the  pyramid  amply 
fulfilled  our  expectations ;  nor  do  the  accounts  which  have 
been  given  of  it,  as  it  appears  at  this  season  of  the  year 
(in  the  month  of  August,^  exaggerate  the  novelty  and 
grandeur  of  the  sight.  All  the  region  towards  Cairo  and 
the  Delta  resembled  a  sea  covered  with  innumerable  islands. 
Forests  of  palm»tn-es  were  seen  standing  in  the  water  ;  the 
inundation  spreading  over  the  land  where  they  stood^  soas 
to  give  them  an  appearance  of  growing  in  the  flood.  To 
the  north,  as  far  as  the  eye  could  reach,  nothing  could  be 
dliscemed,  but  a  watery  surface  thus  diversified  by  planta* 
tions  and  by  villages.  To  the  south  we  saw  the  pyramids 
of  Saccara;  and,  upon  the  east  of  these,  smaller  monu* 
ments  of  the  same  kind,  nearer  to  the  Nile.  An  appear- 
ance of  ruins  mi^ht  indeed  be  traced  the  whole  way  from 
the  Pyramids  of  Djiza  to  those  of  Saccara ;  as  if  they  had 
been  once  connected,  so  as  to  constitute  one  vast  cemetery. 
Beyond  the  pyramids  of  Saccara  we  could  perceive  the 
distant  mountains  of  the  Said ;  and  upon  an  emiuence  near 
the  Libyan  side  of  the  Nile  appeared -a  monastery  of  coii- 
sidt  rr.bi'  size.  Towards  tlie  west  and  south-west,  the  eye 
ranged  over  the  great  Libyan  Desert,  extending  to  the  ut- 
mosTver^e  of  the  horizon,  without  a  single  object  to  in- 
terrupt the  dreary  horror  of  the  landscape,  excq^t  dark 
floating  spots,  caused  by  the  shadows  of  passing  clouds 
upon  the  sand. 

<^  The  stones  of  the  platform  upon  the  top,  as  well  as 
roost  of  the  others  used  in  constructing  the  decreasing  tanges 
from  t^e  base  upwards,  are  of  soft  limestone.  J^Those  em* 
ployed  in  the  construction  of  the  pyrcimids,  are  of  the  same 
nature  as  the  calcareous  rock  on  which  they  stand,  and 
wh'ch  was  apparently  cut  away  to  form  them.  Uerodo* 
tus  says,  howi  ver,  that  they  were  brought  from  the  Ara» 
bian  *^idrot' ih«' IVile. 

'^  Th«>  French  attempted  to  open  the  smal  lest  of  the  three 
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single  temple,  which  requires  half  a  mile  to  walk  round. 

The  remains  of  this  temple  are  thus  described  by  Denon. 

"Of  the  hundred  columns  of  the  portico  aione,  the 
smallest  are  seven  feet  and  a  half  in  diameter,  and  the  larg- 
est twelve.  The  space  occupii^d  by  the  circumvallation  of 
the  temple  contains  lakes  and  mountains.  In  short,  to  be 
enabled  to  form  a  competent  idea  <3f  somuch  magniticence, 
the  reader  ought  to  fancy  what  is  before  him  to  be  a  dream, 
as  he  who  views  the  objects  themselves  rubs  his  eyes  to 
know  whether  he  is  awake.  The  avenue  leading  from  Kar- 
nac  to  Luxor,  a  space  nearly  half  a  league  in  extent,  con- 
tains a  constant  succession  of  sphynxes  and  other  chimeri- 
cal  figures  to  the  right  and  left,  together  with  fragments  of 
stone  walls,  of  small  columns,  and  of  statues." 

The  village  of  Luxor  is  also  built  on  the  side  of  the  ruins 
of  a  temple,  not  so  large  as  that  of  Karnac,  but  in  a  belter 
state  of  preservation,  the  masses  not  having  as  yet  fallen 
through  time,  and  by  the  pressure  of  their  own  weight. 
The  most  coUossal  parts  consist  of  fourteen  columus  of 
nearly  eleven  feet  in  diameter,  and  of  two  statues  in  granite, 
at  the  outer  gate,  buried  up  to  the  middle  of  the  arms,  and 
having  in  front  of  them  the  two  largest  and  best  preserved 
obelisks  known.  The  French,  when  in  Egypt,  deemed 
their  means  insufficient,  not  to  hew  out,  but  merely  to 
transport  these  two  monuments,  which  are  not  more  than  a 
fragment  of  one  of  the  numerous  edifices  of  the  astonishing- 
city  of  Thebes.  They  are  of  rose-colour  granite,  are  slill 
seventy  feet  above  the  ground,  and  to  judge  by  the  depth  to 
which  the  figures  seem  to  be  covered,  about  thirty  feet  more 
may  be  reckoned  to  be  concealed  from  the  eye,  making  in 
all  one  hundred  feet  for  their  height,  l^heir  preservation  is 
perfect ;  and  the  hieroglyphics  with  which  they  are  covertM 
being  cut  deep,  and  in  relief  at  the  bottom,  show  the  bold 
hand  of  a  master,,  and  a  beautiful  finish.  The  gravers 
which  could  touch  such  hard  materials  must  have  b(^n  of 
an  admirable  temper;  and  the  machines  to  drag  such  enor- 
mous blocks  from  the  quarries,  to  transport  them  thither, 
and  to  set  them  upright,  together  with  the  time  required 
for  the  labour,  surpass  all  conception  I 

In  speaking  of  the  gate  of  the  temple,  which  is  now  be- 
come ihat  of  the  village  of  Luxor,  Denon  remarks  as  fol- 
>ows.     «•  ISothing  can  be  more  grand,  and  at  the  same  time 
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into  Darrow  paths,  leading  to  deep  perpendicular  pits.  At 
the  bottom  of  these  pits  are  other  adorned  chambers  *,  and 
lowei  still  a  new  series  of  perpendicular  pits  and  horizontal 
chambers,  until  at  length,  ascending  a  long  flight  of  steps, 
the  visitor  reaches  an  open  place  on  a  level  with  the  cham- 
bers he  first  entered.  fSF  It §t 

The  ancient  Latopolis,  iMr  called  Esneb,  presents, 
among  its  remains,  the  portico  of  a  temple  which  is  con- 
sidered as  one  of  the  most  perfect  monuments  of-  ancient 
architecture.  It  is  very  well  preserved,  and  possesses  a  great 
rich  ness  of  sculpture.  It  is  composed  of  eighteen  noble  and 
elegant  columns,  with  broad  capitals ;  and  the  bierogljphics 
in  relief  with  which  it  is  covered  withinside  and  without, 
have  been  executed  with  great  care.  They  contain  among 
other  subjects,  a  zodiac,  and  lai^e  figures  of  men  with 
crocodiles' heads. .^yrhe  capitals,  though  all  different,  have 
a  very  fine  effect;  and,  as  a  proof  that  the  Egyptians  did 
not  borrow  from  other  nations,  it  may  be  renuurked,  that  all 
the  ornaments  of  which  these  capitals  are  composed,  have 
been  taken  from  the  productions  of  their  own  country,  such 
as  the  lotus,  the  palm  tree,  the  vine,  the  rush,  &c^JI 
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In  tne  cb^lSlruction  of  these  primeval  sepulchres  a  prodi- 
gious labour  has  been  bestowed.  They  are  situated  about 
half  a  league  along  the  shore,  to  the  westward  of  the  mo- 
dern city  of  Alexandria.  Their  intricacy  is  such  that  the 
i^uides  will  not  enter  them  without  being  provided  with  a 
clue  of  thread,  to  secure  their  retreat.  Doctor  Clarke  has 
been  very  particular  in  his  description  of  these  subterra- 
neous abodes  of  the  dead;  and  from  his  interesting  narra- 
tive the  following  particulars  are  extracted. 

"  The  original  entrance  to  them  is  now  closed,  and  is  ex- 
ternally concealed  from  observation.  The  only  place  by 
which  admittance  to  the  interior  is  practicable,  is  a  small 
aperiiire  made  through  the  soft  and  sandy  rock,  barely  large 
enou|2li  to  admit  a  person  upon  his  hands  and  knees.  Here 
it  is  not  unusual  to  encounter  jarkaN,  escaping  from  the  in- 
terior, when  alarmed  by  any  person  approaching:  on  this 
account  the  i^uides  recommeiul  the  practice  of  discharging  a 
gun,  v>r  pistol,  to  pr^ventanv  sally  of  this  kind.  Having  pass- 
ed this  aperture  with  lighted  tapers,  we  arrived,  by  gradual 
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.Vo.  60. — Stonehenge. 
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ilesceot,  10  a  square  chamber,  almost  filled  with  earth  :  to 
the  right  and  left  of  this  are  smaller  apartments,  chiselled 
in  the  rock ;  each  of  these  contains  on  eitlier  side  of  it, 
except  that  of  the  entrance,  a  Soros  for  the  reception  of  a 
mummy  ;  but,  owing  to  the  accumulation  of  sand  in  all  of 
them,  this  part  of  the  Catacombs  cannot  be  examined  with- 
out great  difficulty.  Leaving  the  first  chamber,  we  found  a 
second  of  still  larger  dimensions,  having  four  Cryptae  with 
Soroi,  two  on  either  side,  and  a  fifth  at  its  extremity  towards 
the  south-east.  From  hence,  penetrating  towards  tha 
west,  we  passed  through  another  forced  aperture,  which 
conducted  us  into  a  square  chamber,  without  any  receptacles 
for  dead  bodies  ;  thence,  pursuing  a  south-western  course, 
we  persevered  in  effecting  a  passage,  over  heaps  of  sand, 
from  one  chamber  to  another,  admiring  every  where  the 
same  extraordinary  effects  of  labour  and  ingenuity,  until  we 
found  ourselves  bewildered  with  so  many  passages,  that  our 
cine  of  thread  became  of  more  importance  than  we  at  first 
believed  it  would  prove  to  be.  At  last  we  reached  the 
stately  antichamber  of  the  principal  sepulchre,  which  had 
every  appearance  of  being  intended  for  a  regal  repository. 
It  was  of  a  circular  form,  surmounted  by  a  b^utiful  dome, 
hewn  out  of  the  rock,  with  exquisite  perfection,  and  the 
purest  simplicity  of  workmanship.  In  a  few  ofthe  chambers 
we  observed  pilasters,  resembling,  in  their  style  of  architect 
ture,  the  Doric,  with  architraves,  as  in  some  of  the  most 
ancient  sepulchres  near  Jerusalem  ;  but  they  were  all  in- 
tegral parts  of  the  solid  rock.  The  dome  covering  the 
circular  chamber  was  without  ornament ;  the  entrance  to 
it  being  from  the  north-west.  Opposite  to  this  entrance 
was  a  handsome  square  Crypt  with,  three  Soroi ;  and  to 
the  right  and  leA  were  other  Cryptse,  similarly  surrounded 
with  places  for  the  dead.  Hereabouts  we  observed  the 
reRiarkable  symbol,  sculptured  inrdief,ofan  orb  with  ex- 
tending wings,  evidently  intended  to  represent  the  subter- 
raneous Sun,  or  Sol  Infenis,  as  mentioned  by  Macrobius. 
We  endeavoured  to  penetrate  farther  towards  the  south- 
west and  sooth,  and  found  that  another  complete  wing  of 
the  vast  fabric  extended  in  those  directions,  but  the  labour 
ofthe  research  was  excessive. 

<*  The  ciypt«e  upon  the  south-west  side  corresponded  with 
those  which  we  have  described  towards  the  uorth-east.  In 

Digitized  by  Google 


Mft  WONDERS  OF  ART. 

the  middle,  betireea  the  two,  a  long  range  of  cbamber3 
extended  from  the  central  and  circular  shrine  towards  the 
north-west ;  and  in  this  direction  appears  to  have  been  the 
pri  ncipal  and  original  entrance.  Proceeding  towards  it  we 
came  to  a  large  room  in  the  middle  of  the  fabric,  between 
the  supposed  Serapeum  and  the  main  outlet,  or  portal, 
towards  the  sea.  Here  the  workmanship  was  very  elabo* 
rate ;  and  to  the  right  and  left  were  chambers,  with  recep- 
tacles tanged  parallel  to  each  other.  Farther  on,  in  the 
same  direction,  is  a  passage  with  galleries  and  spacious 
apartments  on  either  siie  ;  probably  the  chambers  for  em- 
balming the  dead,  or  those  belonging  to  the  priests,  who 
constantly  officiated  in  the  Serapeum.  In  the  front  Js  a 
kind  of  vestibulum,  or  porch :  but  it  is  exceedingly  diMcuh 
to  ascertain  precisely  the  nature  of  the  excavation  towards 
the  main  entrance,  from  the  manner  in  which  it  is  now 
choked  with  earth  and  rubbish.  If  this  part  were  laid 
open,  it  is  possible  that  something  further  would  be  known 
as  to  the  design  of  the  undertaking  ;  and,  at  all  events,  one 
of  the  most  curious  of  the  antiquities  of  Egypt  would  then 
be  exposed  to  the  investigation  it  merits.  Having  passed 
about  six  hours  in  exploring,  to  the  best  of  our  ability,  these 
gloomy  mansions,  we  regained,  by  means  of  our  clue,  tiie 
aperture  by  which  we  had  entered,  and  quitted  them  for 

^  RUINS   OP  PALMYRA. 

[See  PlaU,  J^o.  S\.]  J^^A-^  C  (J^,/^ 
This  noble  city  of  ancient  Syria,  also  called  Tadmor,  is 
of  uncertain  date  and  origin,  but  is  thought  by  many  to  have 
been  the  tadmor  in*the  wilderness,  built  by  Solomon. 
Its  splendid  ruins  consist  of  temples,  palaces,  and  porticoes 
of  Grecian  architecture,  scattered  over  an  extent  of  several 
miles.  The  most  remarkable  of  them  is  the  Temple  of  the 
Sun,the  ruins  of  which  are  spread  over  a  square  of  220 yards. 
It  was  encompassed  with  a  stately  wall,  built  of  large  square 
stone,3,  and  adorned  with  pilasters  within  and  without,  to 
the  number  of  62  on  each  side.  Within  the  court  are  the 
remains  of  two  rows  of  very  noble  marble  pillars  37  feet 
high,  with  their  capitals  of  most  exquisite  workmanship. 
Of  these  58  only  remain  entire;  but  there  must  have  been 
mauy  more,  for  they  appear  to  have  surrounded  the  whole 
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ct>urty  and  to  have  supported  a  double  piazza.  The  walks 
<m  tUe  side  of  the  piazza  opposite  to  the  front  of  the  castle 
seera  to  have  been  the  most  spacious  and  beautiful.  At  the 
<'nd  of  this  line  are  two  niches  for  statues,  with  their  pe- 
destals, borders,  supporters^  and  canopies,  carved  with  the 
utmost  eleganee.  The  space  within  the  inclosure  appears 
to  have  been  an  open  court,  in  the  centre  of  which  stood  the 
temple,  encompassed  with  another  row  of  pillars  of  a 
difierent  order,  and  much  taller,  being  50  feet  in  heij^ht ; 
t>(  these  IG  only  remain.  The  whole  space  (Stained 
within  these  pillars  is  59  yards  in  length,  and  nearly  29  in 
breadth.  Tlie  temple  which  points  north  and  south,  is  33 
yards  in  length,  and  18  or  14in  breadth.  At  its  centre,  on  the 
west  side,  is  a  most  magnificent  entry,  on  the  remains  of 
which  vines  and  clusters  of  grapes  are  carved  in  the  most 
bold  and  masterly'inritation  of  nature  that  can  be  eonceived. 
Over  the  door  was  displayed  a  pair  of  wings  extending  its 
whole  breadth ;  but  the  body  to  which  they  belonged  is  to* 
tally  destroyed,  so  that  it  cannot  certainly  be  known^ 
whether  it  was  that  of  an  eagle  or  of  a  cherub,  sevjral  re- 
presentations of  both  being  visible  on  other  fragments  of  the 
building.  Its  north  extremity  is  adorned  with  the  most  cu- 
rious fret-work  and  bass-relief;  and  in  the  centre  is  a  dome  < 
or  cupola,  about  10  feet  in  diameter,  which  appears  to 
have  been  either  hewn  out  of  the  rock,  or  roouldt'd  of 
some  composition  which  by  time  has  become  equally  hard. 
North  of  this  place  is  an  obelisk,  consisting  of  seven  large 
stones,  besides  itscapital,andtlie  wreathed  work  about  it.  It 
probably,  supported  a  statue,  which  the  Turks,  in  their 
lieal  against  idolatry,  have  destroyed.  At  the  (distance  of  a 
quarter  of  a  mile  from  this  pillar,  to  the  east  and  west,  are 
two  others,  besides  the  fiacfnicnt  ofathird^so  as  to  lead 
to  the  supposition  that  tUere  w.js  oriirinally  a  conliaued  row. 
About  100  paces  from  the  middle  obelisk,  stwlpht 
j^orward;  is  a  magnificent  ejjjjy  to  a  pia/za,  40  f<L*et  in 
f  breadth  and  more  than  hajySile  iu  length,  iiirlc^scd  with 
|f  two  rows  of  marble  pillar^bfeet  high,  and  8  or 9  feet  in 
compass.  Of  these  there  still  remain  1 29 ;  and  by  a  mpd^rate 
computation,  there  could  not  have  been  originally  less  than 
r>r>0.  The  upper  end  of  this  plii/w  was  shut  in  by  a  row 
of  pillars,  standing  somewhat  closer  than  those  on  each  side. 
A  little  to  the  left  are  the  mins  of  a  stn*«i»l y  buildinLV  wlij.  !i 
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appears  to  have  been  a  baoqueUng  house :  it  b  baik  of  better 
marbie,  and  is  inisfaed  with  still  greater  elegance  ^hui  the 
piazsa.  The  piUars  by  which  it  was  supported  were  of 
one  entire  stone,  so  strong  that  one  of  them  which  has  ibl- 
!en  down  has  not  received  the  slightest  injury.  It  measures 
23  feet  in  length ;  and  in  compass  8  feet  9  inches.  At  the 
west  side  of  the  piassa  are  several  apertures  for  gates  hito 
the  court  of  the  palace^  each  of  them  ornamented  with  four 
porphyry  pillars^  not  standing  in  a  line  with  those  of  the 
wall|  but  placed  by  couples  lb  the  front  of  the  gate  focing 
ihe  palace,  two  on  each  side.  Two  of  these  only  remain 
entire,  and  one  only  standing  in  iu  place.  TheyareSO/eet 
in  length,  and  nine  iu  circumference.  On  the  east  side  of 
the  piazzastand  a  great  number  of  marble  pillars,  some  per- 
fect, but  the  greater  part  mutilated.  In  one  place  11  of 
them  are  ranged  in  a  square,  the  space  they  inclose  being 
paved  with  broad  flat  stones,  but  without  any  remains  of  a 
roof.  At  a  little  distance  are  the  remains  of  a  small 
temple,  also  without  a  roof,  and  having  its  walls  much 
defaced.  Befpre  the  entry,  which  faces  the  south,  is  a  pi* 
azza  supported  by  six  pillars,  two  on  each  side  of  the  door, 
and  opf?  at  each  end.  The  pedestals  of  those  in  front  have 
been  filled  with  inscriptions,  both  in  Greek  and  Palmyrene 
lan^iages,  whi  zh  are  become  totally  illegible.  Among  these 
ruins  are  many  sepulchres,  ranged  on  each  sideof  a  hollow 
way  towards  the  north  part  of  the  city,  and  extending  more 
than  a  mile.  They  are  square  towers,  four  or  ^ve  stories 
high,  alike  in  form,  but  dilTering  in  magnitude  and  splen- 
dour. The  outside  is  of  common  stone ;  but  the  floors  and 
partitions  of  each  story  are  of  marble.  A  walk  crosses  the 
centre  of  this  rauge  of  buildings,  and  the  space  on  each  side 
as  subdivided  by  thick  walls,  into  six  partitions,  the  space 
between  which  is  wide  enough  to  receive  the  largest  corpse. 
In  these  niches  six  or  sev^i  are  piled  on  one  another. 


RUINS    OP  SALBEC.    /  mT/     / 

)ed  by  Mr.  Bnic 


TuEjiB  magnifirent  ruins  are  described  by  Mr.  BnioTas 
evon  surpassing  what  he  had  seen  at  Palmyra.  He  was  par- 
ticularly struck  by  the  splendid  vestiges  of  the  great  temple, 
supposed  to  have  been  dedicated  to  the  sun.  The  castle 
OF  Balbec,  or  TOWER  OF  Lebanon,  is  described  by  Father 
I.eandtr,  of  the  order  of  bare-footed  Caraaelites,  in  his  inter- 
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estiog  travels,  as  a  surprising  monumeDt  of  antiquity,  built, 
according  to  the  tradition  of  the  natives,  by  Solomon.— 
His  relation  is  as  follows. 

<<  Balbec  is  distant  from  Damascus,  towards  the  nortti, 
about  fifty  miles,  and  on  the  southern  side  is  watered  by 
springs  and  rivulets,  brought  thither,  no  doubt,  to  fill  the 
ditches  by  which  it  was  to  have  been  surrounded  for  defence^ 
huyihich  were  not  completed.  It  is  situated  on  the  loTly 
IBnunit  of  a  hill,  in  approaching  which  the  fa9ade  of  the 
castle  is  seen,  having  two  towers  at  its  right  angles,  between 
which  is  a  great  portico,  resembling  the  mouth  of  a  vast 
cave,  and  provided  with  very  strong  walls.  That  on  the 
right  hand,  by  which  the  portico  is  attached  to  the  tower, 
from  the  west  to  the  north,  is  composed  of  four  stones  on- 
ly, the  fifth,  which  was  to  have  completed  the  fabric,  be- 
iijg  deficient^he  length  of  each  of  these  stones  is  not  less 
than  sixty  tv*  feet,  and  their  bread|ly|Knieight  thirteen. 
They  are  so  artfully  brought  togethef^WHTOTany  cement, 
that  they  appear  to  be  only  one  solid  block^  The  remam- 
der  of  the  wall  to  the  left  is  of  hewn  stones>ell  cemented 
with  quick  lime,  the  smallest  of  which  are  6  feet  in  length, 
aud  4JsfiU««  »"^^**^«  >"  ^^'g*^'  •  **'^'^  ^^^  many  which  are 
upwdSHf  fifteen  feet  in  lengthy  bpt  the  h^j^JSWaU  of - 

them  is  the  same.    «»^^V^   9^  *tlP  '   . 
"  Having  entered  the  cafirn  by  tflTgrai*  portico,  tlTB  ^ 

traveller  proceeds  in  obscurity  to  the  distance  of  eighteen 
paces,  when  he  at  length  perceives  a  ray  of  light  proceeding 
from  the  aperture  of  tlie  door  which  conducts  to  the  centre. 
At  each  of  ihesides,  and  within  this  grand  portico,  is  a  flight 
of  stone  steps  which  leads  to  ijie  ^subterraneous  prisons.  | 

Their  aspect  is  horrid,  and  they  are  dangerous,  inasmuch  as 
they  are  wont  to  be  frequented  by  banditties  of  robbers,  who 
here  plund*;r,  kill,  and  bury  such  wretched  travellers  w  are 
imprudently  led  by  their  curiosity  to  penttrate,  and  risk  tlia 
descent  without  being  well  escorted.  Followuig  the  road 
above,  by  the  cavern,  to  the  extent  ©f  fi  fty  paces,  an  ample 
area  of  a  spherical  figure  presents  iisclf,  surrounded  by 
majestic  columns  of  granite,  some  of  them  of  a  single  piece, 
and  others  formed  of  two  pieces,  the  whole  ol  lh«m  of  so 
large  a  dimension,  that  two  men  can  wijh  difliculty  girt 
ihcm.  They  are  of  the  Ionic  order  of  architecture,  and  are 
placed  on  bases  of  t)jc  same  stone,  at  such  distances  (rum 
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each  other  that  a  coach  and  mz  might  commodidusiy  tuni 
between  tlieni.  They  support  a  flat  tower  or  roof,  wkkb 
projects  a  cornice  wrought  with  figures  of  matchless  work- 
maoship :  these  rise  above  thecapitals  with  so  nice  an  union  ^ 
that  the  eye  however  perfect  it  may  be,  caonot  distingoisfa 
the  part  in  which  they  are  joined.  At  the  present  time  the 
greater  part  of  this  colonnade  is  destroyed,  the  western  part 
alone  remaining  perfect  and  upright.  This  fabric  has  an 
elevation  of  500  feet,  and  is  400  feet  in  length.  In  ito  ex- 
terior, and  behind,  it  is  flanked  by  two  other  towers  sirai-* 
lar  t«  those  of  the  first  facade,  the  whole  projecting  from 
the  wall,  which  withinside  is  provided  with  loop  holes,  ta 
keep  ofl*  the  enemy,  in  case  of  necessity,  by  the  means  of 
stones,  fire,  &c.  It  also  surrounds  the  colonnade,  more  par« 
ticularly  in  the  part  which  looks  towards  the  east.  At  the 
left  flank  rises  a  temple,  which  tradition  says  was  the  hall 
of  audience  of  Sojomon,  in  height  at  least  80  feet,  and  long 
and  lar«^  in  proportion.  Its  stcmes  are  all  sculptured  with 
bass-reliefs,  similar  to  those  which  ornament  Trajan's  col- 
umn at  Rojue,  representing  many  triumphs  and  naval  en- 
gage ments.KSeveral  of  these  bass-reliefs  have  been  defa- 
ced by  th(ftaracens,  who  are  the  decided  enemies. of  all 
sculptures.  Withoutsidethis  grand  hall  is  an  av«mieof  the 
same  size  -'nd  breailth,  where  the  traveller  admires  a  large 
fiorta]  coiistracied  '.viih  three  stones  only,  attached  to  which, 
in  tlie  middlr  part,  strving  as  an  architrave,  is  seen,  in  a 
garland  of  laurel  interwoven  with  flowers,  a  large  eagle 
adirirnbiy  sculniui'ed  lu  bass-relief.  At  the  sides  of  the 
T)o»tal  arc  pliceci  two  columns,  in  one  of  which,  although 
tof  nied  of  a  single  stt.ne,  is  a  winding  staircase  by  which  Co 
accond  to  tht-  architrave :  the  passage  is  however  very  nar- 
row, llicre  IS  In  the  vicinity  another  temple,  of  an  octan- 
r:ular  shape,  with  p  po-tico  of  superb  architecture,  and  liav- 
i:*^  three  windawt  on  the  side  opposite  to  the  former.-' 

Oi!  a  latge  stcne  are  inscribed  these  words  in  Latin: 
Divjfio  il/cs.i',  on  which  Father  Leander  confesses  he 
know«  not  what  irtterpretation  to  best(jw.  Thrice  he  re* 
tiirnoil  io  visit  this  s}'lerdid  vestige  of  antiquity;  and  on  the 
'ast  of  these  occas'on.-,  being  well  escorted,  he  proceeded  to 
the  distance  of  about  a  mile,  to  the  foot  of  the  mountains  of 
I><imascu3,  whence  the  stones  employed  in  its  construction 
were  hpni^^hi.     He  measured  the  Slone  which  lemaiued 


RUINS  OF  BABYLON.  55^ 

tbere,  and  vhich  has  been  already  noticed  bb  kuriog  been 
intended  for  the  fifth  in  the  construction  ef  the  wall :  it  had 
been  hewn  oat  on  all  sidesi  was  lying  on  the  ground,  and 
was  simply  attached  to  the  rock  at  the  inferior  part.  Its 
length  and  dimensions  were  such,  that  he  could  not  con« 
eeive  how  it  would  have  been  possible  to  detach  it,  and  still 
less  with  what  machines  to  move,  transport,  and  raise  it  to 
the  height  at  which  the  other  stones  are  placed,  more 
especially  as  the  sites,  the  roads,  and  the  masses  of  rock  are 
such,  as  to  exceed  in  asperity  whatever*  the  imagination 
can  picture  to  itself.  In  the  vicinity  of  the  cave  whence 
these  stones  were  drawn,  is  a  very  beautiful  sepulchre  sop- 
ported  by  columns  of  porphyr}',  over  which  is  a  dome  of 
the  finest  symmetry. 

RUINS   OF   BABYLON. 
[Su  Plaiet,  JVb.  63, 64,  65.] 

These  ruins  are  to  be  regarded  as  the  most  interesting 
productions  of  man,  as  well  on  account  of  their  pararaounc 
antiquity,  as  of  all  the  associations  connected  with  them. 
They  have  been  visited  and  described  by  Mr.  Rich,  resident 
for  the  East  India  company  at  Bagdad ;  and  the  result  of 
his  researches  is  given  by  the  Rev*  Mr.  Maurice,  Author  of 
Indian  Antiquities,  and  Assistant  Librarian  to  tlie  British 
Museum,  in  his  elaborate  work  entitled  *^  Observations  con- 
nected with  Astronomy  and  Ancient  History,  sacred  and 
profane,  on  the  Ruins  of  Babylon.'' 

Babylon  was  situated  in  a  plain  of  vast  extent,  and 
bisected  by  the  noble  river  Euphrates.  Over  this  river  was 
thrown  a  bridge  of  massy  masonry,  strongly  compacted 
with  iron  and  lead,  by  which  the  two  sides  of  the  city  were 
connected ;  and  the  embankments  on  each  side,  to  restrain 
its  current,  were  lofty,  and  formed  of  the  same  durable  ma- 
terials as  the  walb  of  the  city.  The  city  itself  h  represent- 
ed by  Herodotus  to  have  been  a  perfect  square,  enclosed  by 
a  wall  in  circumference  four  hundred  and  eighty  furlongs. 
It  is  stated  to  have  abounded  in  houses  three  or  four  stories 
in  height,  and  to  have  been  regularly  divided  into  streets, 
running  parallel  to  each  ether,  with  tranverse  avenues 
occasionally  opening  to  the  river.  It  was  surrounded  with 
a  wide  and  deep  trench,  tlie  earth  dug  out'  of  which  was 
ibrmed  into  square  biicks  and  baked  in  a  furnace.    With 

Digitized  by  Google 


r.54  WONDERS  OF  ART. 

these,  cemented  together  with  heated  bitumen^  inleroiUed 
with  reeds  to  bind  the  viscid  mass,  the  sides  of  the  trenches 
were  liued ;  and  of  the  same  solid  materials  the  wails  of 
the  vast  dimensions  above  described  were  formed.  At 
certain  regular  distances  on  them,  watch  tQwers  were  erec- 
ted ;  and  below  they  were  divided  and  adorned  with  a  hun^ 
dred  massy  gates  of  brass. 

In  the  centre  of  each  of  the  grand  diraions  of  tl^e  city, 
a  stupendous  public  fabric  was  erected.  In  one  (the  eax^ern 
side)  stood  the  temple  of  Belus ;  and  in  the  other^(or  western 
division)  in  a  large  or  strongly  fortified  inclosure,  the  royal 
palace,  intended,  doubtless,  for  defence  as  well  as  for  orna^ 
ment.  The  temple  of  Delus  was  a  square  pile,  on  each  M^ 
of  the  extent  of  two  furlongs.  The  tower  erected  in  its 
centre  was  a  furlong  in  breadth,  and  as  much  in  height,  the 
latter  of  which  ftaking  the  furlong  at  only  500  feet)  is  enor- 
mous, bemg  higner,  by  20  feet,  than  the  great  pyramid  of 
Memphis,  whose  altitude  was  taken  by  Greaves.  On  this 
tower,  as  a  babe,  seven  other  lofty  towers  were  erected  in 
regular  succession ;  and  the  whole  was  crowned,  according 
to  Diodorus,  with  a  brazen  statue  of  the  good  Belus,  40 
feet  high !  The  palace,  intended  also  as  a  citadel,  wai 
erected  on  an  area  a  mile  and  a  half  square,  and  was 
surrounded  with  three  vast  circular  walls,  which,  as  we 
are  informed  by.  Diodorus  Siculus,  were  ornamented  with 
sculptured  animals  resembling  life,  richly  painted  in  their 
natural  colours  on  the  bricks  of  which  they  were  com- 
posed, and  afterwards  burnt  in.  This  may  be  mentioned 
HS  nearly  the  earliest  specimen  of  encuneUing  on  record, 
indeed,  it  was  scarcely  possible  for  a  nation,  who  were 
so  well  practised  in  the  burning  of  bricks  even  to  a  vi- 
treous hardness,  to  have  been  ignorant  of  this  fine  art,  and 
that  they  could  also  engrave  upon  them,  is  evident  (were ; 
such  evidence  wanting)  from  the  characters  at  this  daj; 
sculptured  upon  those  that  have  been  dug  up  and  brought 
lo  Europe,  two  of  which  are  preserved  in  the  British 
Museum.  On  the  far-famed  hanging  gardens,  and  the 
subterraneous  vault  or  tunnel  constructed  by  Semiramis^ 
or  Nitocris,  or  the  founder  of  Babylon,  whoever  he  was, 
there  is  no  necessity  to  dilate,  as  esery  trace  of  them,  ex- 
cept what  the  idle  fancy  of  travellers  has  surmised,  must 
long  since  have  disappeared  j  but  sych,  in  its  general  our- 
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Mr.  Rich,  whose  fesidence  at  the  court  of  Bagdad^md 
the  powerful  protectioo  of  the  Pacha,  afforded  him  every 
facility  for  comprehensiYeinvestigatioa,  describes  the  whole 
country  between  Bagdad  and  Hella^a  distance  of  48  miles, 
as  a  perfectly  flat,  and,  for  the  greater  part,  uncultivated 
waste  \  theugh  it  is  evident,  from  the  number  of  canals  by 
which  it  is  traversed,  and  the  immense  ruins  that  cover  its 
surftice,  that  it  must  fbkmerly  have  been  both  well  peopled 
and  cultivated.  About  two  miles  above  Hella,  the  more 
Imminent  ruins  commence,  amoo^  which,  at  intervals,  are 
discovered^  in  consideraUe  quantities,  hiand  and  uphwml 
brides  and  bitumen  ;  two  vast  mounds  in  particular  attract 
attention  from  their  size,  and  these  are  situated  on  the  east* 
ed^bank  of  the  Euphrates.  There  are  scarcely  any  re- 
mains of  ruins  visible,  immediately  opposite  on  the  western 
bank,  but  there  are  some  of  a  stupendous  magnitude  on  that 
side,  about  six  miles  to  the  south-west  of  Hella. 

The  first  grand  mass  of  ruins  described  by  Mr.  Rich,  ex- 
tends one  thousand  one  hundred  yards  in  length,  and  eight 
hundred  in  its  greatest  breadth,  its  figure  nearly  resembling 
that  of  a  quadrant ;  its  height  is  irregular ;  but  the  most 
elevated  part  may  be  about  fifty  or  sixty  feet  above  the  level 
of  the  plain,  and  it  has  been  dug  into  for  the  purpose  of  pro- 
curing bricks.  On  the  north  is  a  valley  of  550  yards  in 
length,  the  area  of  which  is  covered  with  tussock**  of  rank 
grass,  and  cro^jsed  by  a  line  of  r  lins  of  very  little  elevation. 
To  this  succeeds  the  second  grand  heap  of  ruins,  the  sliHpe 
of  which  is  nearly  a  square,  of  seven  hundred  yards  length 
and  breadth,  and  having  its  S.  W.  angle  connncted  with 
the  N.  W.  angle  of  the  mounds  of  Amran,  by  a  ridjre  of 
considerabiclio'ght,  and  nearly  lOOyardsin  hrcrrltli.  This 
is  cert-iinly  the  most  Interesting  purt  of  the  ruins  rtf  Caby- 
lon  ;  every  vestige  discoverable  in  it  declares  it  to  have 
^een  composed  of  buildinfrs  far  superior  to  all  the  rest  which 
4f  ave  left  traces  in  the  eastern  quarter .  the  bricks  are  of  the 
finest  description  ;  and,  notwithstatidiug  this  is  the  grand 
storehouse  of  tiiem,and  that  the  gn^at^st  supplies  havf  been 
and  are  now  constantly  drawn  from  it,  they  appear  still  to 
be  abundant.  But  the  operation  of  extracting  the  bricks  has 
caused  great  confusion,  and  contributed  much  to  increase 
the  difficulty  of  decyphering  the  original  design  of  this 
mound,  as,  in  search  of  them,  the  workmen  pierce  into  it  iu 
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6very  direction,  hollowing  out  deep  ravines  and  pttSy  and 
throwing  up  the  rubbish  in  heaps  on  the  surface.  In  some 
places  they  have  bored  into  the  solid  mass,  forming  whid- 
ing  caverns  and  subterraneous  passages,  which  from  their 
being  left  without  adequate  support,  frequently  bury  the 
workmen  in  the  rubbish.  In  all  these  excavations,  wsdls  of 
burnt  brick,  laid  in  lime  mortar  of  a  very  good  quality  are 
seen ;  and,  in  addition  to  the  substances  generally  strewed 
on  the  surfaces  of  all  these  mounds,  we  here  find  fragments 
of  alabaster  vesseh^  fine  earthenware,  marble ^  andgreai 
quantities  of  varnished  tilesy  the  glazing  and  cokmring  of 
ic/iich  are  surprimigly  fresh.  In  a  hollow  near  the  south- 
ern part  Mr.  Kich  found  a  sepulchral  urn  of  earthenware, 
which  had  been  broken  in  digging,  and  near  it  lay  sooie 
human  bones,  which  pulverized  with  the  touch. 

Not  more  than  two  hundred  yards  from  the  northern  ex- 
tremity of  the  above  mound  is  a  ravine  holVowed  out  by 
those  who  dig  for  bricks,  in  length  nearly  a  hundred  yards, 
and  thirty  feet  wide,  by  forty  or  fifty  deep.  On  one  side  of 
it  a  few  yards  of  wall  remain  standing,  the  face  of  which  is 
vcrv  clean  and  perfect,  and  which  appears  to  have  been  the 
front  of  some  building.  The  opposite  side  is  so  confused  a 
mass  of  rubbish,  that  it  should  seem  the  ravine  had  been 
worked  through  a  solid  building.  Under  the  foundations  at 
liie  sou;iiern  end  an  opening  is  made,  which  discovers  a  sub- 
terraneous passage  seven  feet  in  height,  and  winding  to  the 
soiiih,  floored  and  walled  with  large  brick,  laid  in  bitumen, 
and  covered  over  with  pieces  of  sand-stone,  a  yard  thick, 
and  several  yards  long,  on  which  the  whole  pressure  is  so 
great  as  to  have  given  a  considerable  degree  of  obliquity  to 
the  side  walls  of  the  passage.  The  superstructure  is  ce- 
mented with  bitnmen,other  parts  of  the  ravine  with  mortar, 
and  the  bricks  have  all  writing  on  them.  The  northern  end 
of  the  ravine  appears  to  have  been  crossed  by  an  extremely^ 
thick  wall  of  yellowish  bricks  cemented  with  a  briUian|^i,| 
white  mortar,  whichiBflfeen  broken  through  in  hollowing^ 
it  out :  and  a  little  to  the  north  is  sculptured  alion  of  colas-  ' 
€al  diffiemions,  standing  on  a  pedestal,  of  a  coarse  kind  of 
grey  granite,  and  of  rude  workmanship ;  in  the  mouth  is  a 
circular  aperture,  into  which  a  man  may  introduce  his  fist. 

The  next  considerable  mass  to  that  of  Amran  is  the 
Kasr,  or  Palace,  as  it  is  called 45v  the  natives,  and  it  is  thus 
describod  by  Mv,  B\rh. 
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*  '^  It  IB  a  very  remarkable  ruin,  which,  being  uocovered, 
and  ia  part  detached  from  the  rubbish,  is  visible  from  a  con- 
siderable distance,  but  so  surprisingly  fresh  in  its  appear- 
ance, that  it  was  only  alter  a  minute  inspection  I  was  satis- 
fied of  its  being  in  reality  a  Babylonian  remain.  It  consists 
of  several  wails  and  piers,  (whidtface  the  cardinal poirUs,) 
eight  feet  in  thickness,  in  some  places  ornamented  with 
niches,  and  in  others,  strengthened  by  pilasters  and  but- 
tresses, built  of  fine  burnt  brick,  (still  perfectly  clean  and 
sharp,)  Uiid  in  lime  cement,  of  such  tenacity,  that  those 
whose  business  it  is  have  given  up  working,  on  account  of 
the  extreme  difficulty  of  extracting  them  whole.  The  tops 
of  these  walls  are  broken,  and  may  have  been  much  high- 
er. On  the  outside,  they  have  in  some  places  been  cleared 
nearly  to  the  foundations;  but  the  internal  spaces,  formed 
by  them,  are  yet  filled  with  rubbish,  in  some  parts  almost 
to  theur  summit.  One  part  of  the  wall  has  been  split  into 
three  parts,  and  overthrown,  as  if  by  an  earthquake;  some 
detached  walls  of  the  same  kind,  standing  at  dimttllt  dis- 
tances, show  what  remains  to  have  been  only  a  small  part 
of  tlie  original  fabric ;  indeed,  it  appears  that  the  passage 
in  the  ravine,  together  with  the  wall  which  crosses  its  up- 
per end,  were  connected  with  it.  There  are  some  hollows 
underneath,  in  which  several  persons  have  lost  their  lives; 
so  that  no  one  will  now  venture  into  them,  and  their  en- 
trances have  become  choked  up  with  rubbish.  Near  this 
ruin  is  a  heap  of  rubbish,  the  sides  of  which  are  curiously 
streaked  by  the  alternation  of  its  materials,  the  chief  part  of 
which,  it  is  probable,  was  unburnt  brick,of  which  I  found 
a  small  quantity  in  the  neighbourhood;  but  no  reeds  were 
discoverable  in  the  intersticrs. 

"  A  mile  to  the  north  of  the  Kasr,  or  full  five  miles  dis- 
tant from  Hella,and  930yardsfrom  the  river  bank,  is  the 
last  ruin  of  this  series,  which  has  been  described  by  Pietro 
Delia  Valle,  who  determines  it  to  have  been  the  Tower  of 
Belus,  an  opinion  adopted  by  Rennel.  The  natives  call  it 
Mukallibe,  or,  according  to  the  vulgar  Arab  pronunciation 
of  these  parts,  Mujelibe,  meaning  overturned;  they  some- 
times also  apply  this  term  to  the  mounds  of  the  Kasr.  It  is 
of  an  oblong  shape,  irregular  in  its  height  and  the  measure- 
ment of  its  sides,  which  face  the  cardinal  points;  the 
northern  side  being  200  yards  in  length,  the  southern  211', 
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prising  mass  of  all  the  remains  of  Babylon  is  situated  in  the 
desert  about  six  miles  to  the  south-west  of  Heila.  It  is  call- 
ed by  the  Arabs  Bir8  Nimrody  by  the  Jews,  Nebucha^lnez* 
zars  Frison,  It  is  a  mound  of  an  oblong  ^gure,  the  total 
circumference  of  which  is  seven  hundred  and  sixty-two 
yards.  At  the  eastern  side  it  is  cloven  by  a  deep  furrow, 
'and  is  not  more  than  fifty  or  sixty  feet  high;  but  at  the 
western  it  rises  in  a  conical  figure  to  the  elevation  of  one 
hundred  and  ninety-eight  feet ;  and  on  its  summit  is  a  solid 
pile  of  brick,  thirty-seven  feet  high  by  twenty-eight  in 
lireadth,  dimiuishing  in  thickness  to  the  top,  which  is  broken 
and  irregular,  and  rent  by  a  large  fissure  extending  through 
a  third  of  its  height.  It  is  perforated  by  small  <quare  holes, 
disposed  in  rhomboids.  The  fine  burnt  bricks  of  which  it 
19  built  have  inscriptions  on  them;  and  so  admirable  is  the 
cement,  which  appears  to  be  lime-mortar,  thnt,  though  the 
layers  are  so  close  together  that  it  is  difiicult  to  discern  what 
substance  is  between  them,  it  is  nearly  impossible  to  extract 
one  of  the  bricks  whole.  The  other  parts  of  the  summit  oi 
this  hill  are  occupied  by  immense  fragments  of  brick-work, 
of  no  determinate  figure,  tumbled  together  and  converted 
into  solid  vitrified  masses,  as  if  they  had  undergone  the 
action  of  the  fiercest  fire,  or  been  blown  up  with  gun- 
powder, the  layers  of  the  bricks  being  perfectly  discerni- 
l)le, — a  curious  fact,  and  one  for  which  I  am  utterly  inca- 
pable of  accounting. 

"  Round  the  Birs  are  traces  of  ruins  to  a  considerable 
extent.  To  the  north  is  the  canal  which  supplies  Mesjiid 
All  with  water,  which  was  dug  at  the  expence  of  the 
Nuwaub  Shujahed  Doulah,  and  called  after  his  country, 
>Iindia.  We  are  informed  that,  from  the  summit  of  the 
■  Dirs,  in  a  clear  morning,  the  gilt  dome  of  Mesjiid  Ali  may 
be  seen." 

BABYLONIAN    BRICKS.      T,W^ 

The  most  ancient  method  of  writing  was  on  stone  or 
bricky  of  which,  as  the  earliest  example  on  record,  it  allow- 
able to  be  cited,  may  be  adduced  that  of  the  two  pillars  of 
Seth,  the  one  of  brick  and  the  otlrftr  of  stone,  said  by  Jo- 
sephus  to  have  been  erected  befor*  the  deluge,  and  to  have 
contained  the  history  of  antediluvian  arts  and  sciences. — 
However  disputable  this  account  may  be,  that  of  the  table 
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of  Bitme  oa  which  the  decalogue  was  written  by  the  fioger 
of  tlie  Deity,  and  delivered  to  Moses  on  Alount  Sioai,  cau 
admit  of  no  doubt,  no  more  than  can  the  hieroglyphic  char- 
acters in  the  most  ancient  periods,  engraved  on  the  mar- 
bles of  Egypt,  at  present  so  abundant  in  the  collections  of 
Europe.  Tliey  remain  to  this  day,  and  will  be,  for  centu- 
ries to  come,  a  lasting  proof  of  the  high  advance  in  the  eft- 
graving  art,  as  well  as  m  chemical  science,  of  a  nation,  who, 
at  that  early  period,  could  fabricate  instruments  to  cut  them 
so  deep  and  indelibly  oa  the  almost  impenetrable  granite. 

In  countries  destitute  of  stone,  like  Chaldaea,  an  artificial 
substance,  clay,  intermixed  with  reeds,  and  indurated  by 
tire,  was  made  use  of  for  that  purpose.  Of  this  substance, 
formed  into  square  masses,  covered  with  mystic  characters, 
the  walls  and  palaces  of  Babylon  were,  for  the  most  part, 
constructed :  and  it  has  been  seen  in  the  accounts  of  tra- 
vellers who  have  visited  these  ruins,  examined  the  bricks, 
and  observed  those  reeds  intermingled  with  their  substance, 
l\ow  durable,  through  a  vast  succession  of  ages,  those 
bricks,  with  their  inscribed  characters,  have  remained. — 
Their  real  meaning,  or  that  of  the  Persepolitan  arrow-head- 
ed obelistical  characters,  and  the  still  more  complicated 
hieroglyphics  of  Egypt,  however  partially  decyphered  by 
the  labours  of  the  learned,  will,  perhaps,  never  be  fathom- 
ed in  their  full  extent,  by  the  utmost  ingenuity  of  man 

Of  the  bitumen  with  which  these  Babylonian  bricks  were 
cemented  together,  and  which  was  plentifully  produced  in 
the  neighbourhood  of  Babylon,  it  may  be  proper  in  this 
place  to  remark,  that  it  binds  stronger  than  mortar,  and  in 
time  becomes  harder  than  the  brick  itself.  It  was  also  im- 
penetrable to  water,  as  to  the  early  descetidants  of  Noah 
was  well  known,  for  both  the  ootside  and  the  inside  of  the 
ark  was  incrusted  with  it.  Gen.  vi.  14.  It  may  be  proper 
to  add  here,  that  the  bitumen,  to  deprive  it  of  its  brlttleness, 
and  render  it  capable  of  being  applied  to  the  brick,  must  be 
boiled  with  a  certain  proportion  of  oil,  and  that  it  retains  its 
tenacity  longest  in  a  humid  situation.  Mr.  Rich  informs 
us,  that  it  is,  ^  at  present,  principally  used  for  caulkin^r 
boats,  coating  cisterns,  baths,  and  other  places  wiiichusualiy 
eome  in  contact  with  water.  The  fragments  of  it  scattered 
over  ibe  ruins  of  Babylon  are  black,  shining,  and  brittle, 
somewhat  resembling  pit-coalis  subataace  and  appearance.' 
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It  will  not  be  forgotten,  that  the  castoniy  above  alluded  to 
of  mixing  straw  or  reeds  with  bricks  baked  in  the  sun,  ia 
order  to  bind  them  closer,  and  to  make  theni  more  firm 
and  compact,  was  also  used  in  Egypt,  as  may  be  inferred 
from  Exodus  v.  7?  where  Pharaoh  commands  the  task- 
masters of  the  oppressed  Israelites  not  to  give  tkem  straw 
to  ffioke  bricks^  in  order  to  multiply  their  vexations^  uid 
increase  their  toil. 

Speaking  of  the  Babylonian  bricks,  and  their  variety,  in 
respect  to  size,  cqIout,  and  hardness,  Mr.  Rich  informs  us, 
that  '<  the  general  size  of  the  kilnrburrU  brick  is  thirteen 
inches  square,  by  three  thick  :  there  are  some  of  half  these 
dimensions,  and  a  few  of  different  shapes  for  particular 
purposes,  such  as  rounding  corners,  &c.  They  are  of  se» 
\  vej-al  different  col^«*7  tchitCy  approaching  more  or  less  to 
y  u  yellowish  casiiJ|Ut  our  Stourbridge,  or  iire4)rick,  which 
'  is  the  finest  sonyTm^  like  our  ordinary  brick,  which  is 
.the  coarsest  sort ;  and  some  which  have  a  blackish  cast, 
and  are  very  hard.  The  sun-dried  brick  is  considerably 
larger  than  that  baked  in  the  liiln^and  in  general  looks  like 
u  thick  clumsy  clodof  ^rth,  in  which  are  seen  small  broken 
^eeds,  or  chopp^Rtraw,  used  for  the  obvious  purpose  of 
^>inding  them :  in  like  manner  the  flat  roofs  of  the  houses 
of  Bagdad  are  covered  with  a  composition  of  earth  and 
mortar,  mixed  up  with  chopped  straw*"  At  the  Birs  Nem- 
roud,  Mr.  Rich  found  some  fire-burnt  bricks,  which  ap- 
peared to  have  had  the  same  materials  in  their  composition. 
The  best  sun-dried  bricks  he  met  with  are  those  which 
compose  the  ruin  called  Akerkout.  In  the  kasr,  or  palace, 
our  author  found,  in  general,  finer  specimens  of  art ;  for, 
in  addition  to  the  substances  generally  strewed  on  the  sur- 
faces of  all  these  mounds,  he  saw  fragments  of  alabaster 
vessels,  fine  earthern-ware,  marble,  and  great  qnautities  of 
varnished  tiles,  die  glazing  and  colourinsr  of  which  are 
surprisingly  fresh.  The  process  from  makinjr  pottery  to 
moulding  figures  in  clay,  was  not  difficult ;  but  the  designs 
ill  brass,  and  the  grouping  of  the  figures,  must  have  requi-^ 
red  much  greater  skill  and  labour. 


JAf*!    JJRUINS   OF  PEBSEPOLIS 
most  striki! 


Trirraost  strikiflg  feature,  .on  a  first  af  pfolcHlIp  these 
J^plendid  ruins,  is  the  stair-case  and  its  surrounding  walls. 


d  by  Google 


562  WONDERS   OF  ART. 

Two  grand  flights,  which  face  etich  other,  lead  to  the  priw- 
cipal  platform.     To  th«^ir  right  is  an  immense  wall  of  the 
tiuest  masonry,  and  of  the  most  massive  stones ;  to  the  left, 
are  other  walls,  equally  well  built,  but  not  so  imposing. 
On  arriving  at  the  summit  of  the  stair-case,  the  first  objects 
which  present  themselves  directly  facing  the  platforiu,  are 
four  vast  portals  and  two  coliunns.     Two  portals  first,  then 
tlie  columns,  and  then  two  portals  again.     On  the  front  of 
each  are  represented,  in  basso-relievo,  figures  of  animals, 
which,  for  want  of  a  better  name,  may  be  called  sphinxes. 
The  two  sphinxes  on  the  first  portals  face  outwardly,  t.  e. 
towards  the  plain  and  the  front  of  the  building.     The  two 
others,  on  the  second  portals,  face  inwardly,  t.  c.  towards 
the  mountain.     From  the  first,  (to  the  right,  on  a  straight 
line,)  at  the  distance  of  fifty-four  paces,  is  a  stair-case  of    j 
thirty  steps,  the  sides  of  which  are  ornamented  with  bass-    j 
reliefs,  originally  in  three  rows,  but  now  partly  reduced  by    " 
the  accumulation  of  earth  beneath,  and  by  mutilations  - 
a'oove.     This  stair-case  leads  to  the  principal  compartment 
of  the  whole  ruins,  whicl^may  be  called  a  small  plain,  thick 
ly  studded  with  columns,  sixteen  of  which  are  now  erect..' 
llaviiif'  crossed  this  plain,  on  an  eminence  are  numerou/' 
stupendous  remains  of  frames,  both  of  windows  and  door^r 
forniod  by  blocks  of  marble  of  sizes  most  magnificent. 
Thr^c  frauios  are  ranged  in  a  square, and  indicate  an  apart-   ^ 
intnt  the  most  royal  that  can  be  conceived.     On  each  side 
of  the  flames  are  sculptured  figures,  and  the  marble  still 
ut.iins  a  poli:>h  which,  in  its  original  slate,  must  have  vied 
with  ihf  finest  niirrors.     On  each  corner  of  this  room  are 
ped»'htaJ8,  of  an  elevation  much  more  considerable  than  the 
surroundintr  frames;  one  is  formed  of  a  single  block  of 
marble.     The  front  of  this  apartmeat  seems  to  have  been 
to  the  south-west,  fi»r  few  marks  of  masonry  are  to  be  seen 
on  that  exposure,  and  the  base  of  that  side  is  richly  sculp- 
tured and  ornamented.      This  front  opens  upon  a  square 
piiitform,  on  which  no  building  appears  tohave  been  raised. 
But  on  the  side  opposite  to  the  room  just  mentioned,  there 
is  the  same  app<'arance  of  a  corresponding  apartment,  al- 
thouifli  nothini:  Init  the  bases  of  some  small  colunms,  and 
the  square  ,>(  its  floor,^ttest  it  to  have  been  such.     The  in- 
terval briu<»<^n  thesi'  two  rooms,  fon  those  angles  which  are 
the  furtherest  distant  from  the  grand  front  of  the  building,^ 
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is  filled  up  by  the  base  of  a  scalpturey  similar  to  the  bases 
of  the  two  rooms,  excepting  that  the  centre  of  it  is  occupi- 
ed by  a  small  flight  of  steps.  Behind,  and  contigious  to 
these  ruins,  are  the  remains  of  another  square  room,  sur- 
rounded on  all  sides  by  frames  of  doors  and  windows.  On 
the  floor  are  the  bases  of  columns :  from  the  order  in  which 
they  appear  to  have  stood,  they  formed  six  rows,  each  of 
six  columns.  A  stairease,  cut  into  an  immense  mass  of 
rock,  leads  into  the  lessor  and  enclosed  plain  below.  To- 
wards the  plain  are  also  three  smaller  rooms,  or  rather  one 
room  and  the  bases  of  two  elosets.  Every  thing  on  this 
part  of  the  building  indicates  rooms  of  rest  or  retirement. 

In  the  rear  of  the  whole  of  these  remains,  are  the  beds 
of  aqueducts,  which  are  cat  ir^o  the  solid  rode.  They  oc- 
cur iu  every  part  of  the  building,  and  arc  probably,  there- 
Tore,  as  extensive  in  their  course,  as  they  are  magnificent  m 
their  construction.  The  great  aqueduct  is  to  be  discovered 
nmong  a  confused  heap  of  stones,  not  far  behind  the  build- 
ings described  above,  on  that  quarter  of  the  palace,  and 
almost  adjoining  to  a  ruined  stair-case.  Its  bed  in  some 
places  is  cut  ten  feet  into  the  rock.  This  bed  leads  east 
and  west ;  to  the  eastward  its  descent  is  rapid,  about  twen- 
ty-five paces ;  it  there  narrows ;  but  again  enlarges,  so 
thiit  a  man  of  common  height  may  stand  upright  in  it.  It 
terminates  by  an  abrupt  rock. 

Proceeding  from  this  towards  the  mountains,  situated  in 
the  rear  of  the  great  hall  of  columns,  stand  the  remains  vf 
jL  magnificent  room.  Here  are  still  left  walls,  frames,  and 
porticoes,  the  sides  of  which  are  thickly  ornamented  with 
bass-reliefs  of  a  variety  of  compositions.  This  hall  is  a 
perfect  square.  To'the  right  of  this,  and  further  to  the 
southward,  are  more  fragments,  the  walls  and  component 
parts  apparently  of  another  room.  To  the  left  of  this,  and 
therefore  to  the  northward  of  the  building,  are  the  remains 
of  a  portal,  on  which  are  to  be  traced  the  featurer^f  a 
sphynx.  Still  towanis  the  north,  in  a  separate  collection, 
13  the  ruin  of  a  column,  which,  from  the  fragments  about  it, 
must  have  supported  a  sphynx.  In  a  recess  of  the  moun- 
tain, to  the  northward,  is  a  portico.  Almost  in  a  line  with 
the  centre  of  the  hall  of  columns,  on  the  surface  of  the 
mountain,  is  a  tomb.  To  the  southward  of  that  is  another, 
in  like  manner  on  the  mountain's  surface ;  between  both, 
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and  just  on  that  point  where  the  ascent  from  th^tt^nUi^ 

commences,  b  a  reservoir  of  welter.  J  ^f^^  ^^fei   if 

These,  observes  Mr.  Morier,  in  tne  account  of  nis  Em-  ' 
ba&sy  to  Persia,  constitute  the  sum  oflbej,rincipal  objectn 
among  tlie  ruins  of  P6rsepolis.^^2^/^^^^^)||^ 

ROYAL   PALACE    OP   ISPAHAN. 

The  palaces  of  the  King  are  inclosed  in  a  fort  of  iofi\ 
walls,  which  is  estimated  to  have  a  circumference  of  threi^ 
*niles.  The  palace  of  the  Chehel  Sitoon,  or  *  forty  pillars,' 
is  shuated  in  the  middle  of  an  immense  square,  which  is 
intersected  by  various  canals,  and  planteil  in  different  direc- 
tions by  tlie  beautiful  chenar  tree.  In  front  is  an  extensive 
square  basin  of  water,from  the  fartherest  extremity  of  which 
the  palace  is  beautiful  beyond  either  the  power  of  language 
or  the  correctness  of  pencil  to  delineate.  The  first  saloon 
is  open  towards  the  garden,  and  is  supported  by  eighteen 
pillars,  all  inlaid  with  mirrors,  and,  the  glass  being  in  a  much 
greater  proportion  than  \\\e  wood,  appears  at  a  distance  to 
be  formed  of  glass  only.  Each  pillar  has  a  marble  base^ 
which  is  carved  into  the  figures  of  four  iions  placed  in  such 
attitudes,  that  the  shaft  seems  to  rest  on  their  four  united 
backs.  The  walls,  which  form  its  termination  behind,  are 
also  covered  with  mirrors  placed  in  such  a  variety  of 
symmetrical  positions,  that  the  mass  of  the  structure  ap- 
pears to  be  of  glass,  and  when  new  must  have  glittered 
with  most  magnificent  splendour.  The  ceiling  is  painted 
in  j:oM  tlowers,  which  are  still  fresh  and  brilliant.  Large 
curtains  are  suspended  on  the  outside,  which  are  occasion- 
iilly  lowered  to  lessen  the  heat  of  the  sun. 

THE    TEMPLE   OP   MECCA. 

This  magnificent  temple,  to  which  pilgrims  resort  from 
every  quarter  of  the  globe  where  the  religion  of  Islami^m 
is  practised,  is  known  by  the  Mussulnien  under  the  name 
of  El  Haiiam,  or  the  temple  of  excellence.  It  is  situated 
neai  \y  in  the  middle  of  the  city,  which  is  built  in  a  valley, 
having  a  considerable  slope  from  the  north  to  the  south. 
It  is  composed  of  the  bouse  of  God,  Beit  Allah,  or  as  it  is 
called  also,  La  Kaaba  5  of  the  Well  of  ZemKero,  Bir 
'Aenr/.em  ;  of  the  C'obba,  or  place  of  Abraham,  Makham, 
Ibrahim  5  of  the  places  of  the  four  orthodox  riles,  Makam 
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Hhaneffi,  Makam  Sliaffi,  Makam  Maleki,  and  Makam 
Hhanbeli;  of  two  Cobbas,  or  Chapels,  El  Cobbatain  ;  of 
aa  arch,  called  Babes-selem  (in  the  same  style  as  a  triuai- 
phal  arch),  uear  the  place  of  Abraham  ;  of  El  Monbur  or  ' 
the  Tribune  for  the  Priest;  of  the  wooden  staircase,  Dau- 
reh,  which  leads  to  the  saloon  of  the  house  of  God  ;  of  an 
immense  court,  surrounded  by  a  triple  row  of  arches :  of 
two  smaller  courts,  surrounded  with  elegant  piazzas ;  of 
nineteen  doors ;  and  of  seven  towers,  or  minarets,  five  of 
which  adhere  to  the  edifice,  and  the  other  two  are  placed 
between  the  neighbouring  houses  out  of  the  inclosure. 

La  Kaaba,  Beit  Allah,  or  the  house  of  God,  is  a  quadri- 
lateral lower,  the  sides  and  angles  of  which  are  unequal,  so 
that  its  plan  forms  a  true  trapezium.  The  size  ol  the  edi- 
fice, anil  the  black  clolh  which  covers  it,  make  this  irregu- 
larity disappear,  and  give  to  it  the  figure  of  a  perfect  square. 
The  black  stone,  lihajeca  el  Assouad,  or  heavenly  stone, 
which  all  true  Mussulmen  'believe  to  have  been  brought 
thither  by  the  angel  Gabriel,  is  raised  forty-two  inches 
above  the  surface,  and  is  bordered  all  round  with  a  large 
plate  of  silver,  about  a  foot  broad.  The  part  of  the  stone 
that  is  not  covered  by  the  silver  at  the  angle  is  almost  a 
semi-circle,  six  inches  in  height,  by  eight  inches  six  lines 
diameter  at  its  base.  . 

El  Bir  Zemzem,  or  the  well  of  Zemzem,is  situated  fifty- 
one  feet  distant  to  the  E.  10«^  N.  of  the  black  stone.  It  is 
about  seven  feet  eight  inches  in  diameter,  and  fifty  six  feet 
deep  to  the  surface  of  the  water.  The  brim  is  of  fine  white 
jnarble,  live  feet  high.  Tradition  records  that  this  well 
was  miraculously  opened  by  the  angel  of  the  Lord  for 
\gar,  when  she  was  nearly  perishing  from  thirst  in  the 
desert  with  her  son  Ismael,  after  having  been  sent  Irom 
Abraham's  house. 

The  Kaaba,  and  the  stones  of  Ismael,  arc  situated  near- 
ly in  the  centre  of  tiie  temple,  and  occupy  the  iniddlc  o!  an 
oval  or  irregular  elliptical  surface,  which  forms  a  zone  ot 
lliirty-uine  feet  wide  round  the  edifice,  upon  which  the  pil- 
grims make  their  tours  round  trie  Kaaba.  It  is  paved  with 
line  marble,  and  is  situated  upon  the  lowest  plane  of  the 
i«,'inple. 
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BETHLEHEM. 
[5ec  P/o/e,  A'o.  66.] 

Bethlehem  is  situated  at  th«  distance  of  six  miles  from 
Jerusalem,  ia  a  fine  country,  blest  with  a  salubrious  air, 
and  abundant  fertility.  The  water  is  conveyed  in  a  low 
aqueduct  which  formerly  passed  to  Jerusalem.  The  fons 
sioNATVs  is  a  charming  spring,  yielding  a  constant  supply 
of  water  to  three  large  cisterns,  one  of  which  isstiif  in  good 
preservation.  At  a  small  distance  from  these,  a  beautiful 
rivulet  called  the  deliclg  Solomonis  laves  the  herbage 
of  the  valley,  and  fertilizes  several  fine  gardens,  while  the 
circumjacent  soil  is  richly  clothed  with  an  elegant  asceoi- 
blage  of  fig-trees,  vines  and  olives. 

Bethlehem  received  its  name,  which  signifies  the  House 
of  Bread,  from  Abraham  ;  and  it  was  surnamed  Epkrata. 
tiie  Fruitful,  after  Caleb's  wife,  to  distinguish  it  from  anoth- 
er B^falehem,  in  the  tribe  of  Zebuion.  It  belonged  to  the 
tribe  of  Judab,  and  also  went  by  the  name  of  the  City, 
of  David,  that  monarch  having  there'  been  born,  and  tend- 
ed sheep  in  hid  childhood.  Abijan,  the  seventh  judge  of 
Israel,  Elimelech,  Obed,  Jesse,  and  Boaz,  were,  Vike  Da- 
vid, natives  of  Bethlehem^  and  here  must  be  placed  the 
scene  of  the  admirable  eclogue  of  Ruth.  St.  iMatthias  the 
apostle,  also  received  life  in  the  village  of  Bethlehem. 

'  The  convent  is  connected  with  the  church  by  a  court 
inclosed  with  lofty  walls.  This  court  leads  by  a  saiall  side- 
door  into  the  church.  The  edifice  is  certainly  of  higii 
antiquity,  and,  though  often  destroyed  and  as  often  repair- 
ed, it  still  retains  marks  of  its  Grecian  origin.  On  the  pave- 
ment at  the  foot  of  the  altar  you  observe  a  marble  star, 
which  corresponds,  as  traditionasserts,  with  the  point  of  the 
heavens  where  the  miraculous  star  that  conducted  the  three 
kings  became  stationary.  The  Greeks  occupy  the  choir  of 
the  Magi,  as  well  as  the  two  other  naves  formed  by  the 
transform  of  the  cross.  These  last  are  empty,  and  wtthont 
altars.  Twospiral  staircases,each  co m posed df  fifteen  steps, 
open  on  the  sides  of  the  outer  church,  and  conduct  to  the 
subterraneous  church  situated  beneath  this  choir.  At  the 
farther  extreuiity  of  the  crypt,  on  the  east  side,  is  the  spot 
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\Yhere  tradition  reports  the  Virgin  to  have  brought  forth  the 
Redeemer  of  Mankind.  This  spot  is  marked  by  a  white 
marble,  incrusted  with  jaspar,  and  surrounded  by  a  circle 
of  silver,  having  rays  resembling  those  with  which  the  sun 
is  represented.     Around  it  are  inscribed  these  words : 

HIG  DE  VIRGINE  MARIA 
JESLTS  CHRISTUS  NATIIS  EST. 

,  At  the  distance  of  seven  paces  towards  the  south,  after 
you  have  passed  the  foot  of  one  of  the  staircases  leading  to 
the  upper  churcli,  you  find  the  Manger.  You  go  down  to 
it  by  two  steps,  for  it  is  not  upon  a  level  with  the  rest  of 
the  crypt.  It  is  a  low  recess,  hewn  out  of  the  rock.  A 
block  of  white  marble,  raised  about  a  foot  above  the  floor, 
and  hollowed  iu  the  form  of  a  manger,  indicates  the  spot 
where  our  Saviour  was  laid  upon  straw. 

Two  paces  farther,  opposite  to  the  manger,  stands  an 
altar,  which  occupies  the  place  where  Mary  sat  when  she 
presented  the  Child  of  Sorrow  to  the  adoration  of  the  Magi. 

INotliing  can  be  more  pleasing,  or  better  calculated  to  ex- 
cite sentiments  of  devotiun,  thaii  this  subterraneous  church- 
It  is  adorned  with  pictures  of  the  Italian  and  Spanish 
schools.  These  pictures  represent  the  mysteries  of  the 
place,  the  V  irgin  and  Child,  nfier  H  iphael,  the  Annuncia- 
tion, the  Adoration  of  the  VVisp  Men,  the  Coming  of  the 
Shepherds,  and  all  those  miracles  of  mingled  grandeur  and 
innocence.  The  usual  ornaments"  of  the  manger  are  of 
blue  satin  eml»roiderf  d  with  silver.  Incense  is  continually 
smokin?  before  the  cradlr  of  the  Saviour. 

Tho  Grotto  of  thf  Nativity  leads  to  the  subterraneous 
cha|>el,  where  tradition  places  the  sepulchre  of  the  Inno- 
cents: "  IlerLxi  j^ent  A.rth  and  slew  all  tlie  children  that 
weie  in  f5pthl*'heni,  ajn<l  in  all  the  coasts  thereof,  from  two 
years  oKl  and  uiui'jr.  Then  was  fulfdled  thai  whirh  was 
spoken  by  Jereini ah  the  prophet,  saying:  In  Kama  was 
there  a  voice  heard,"  &x. 

NAZARETH. 

\Stc  Plnlps,  A'o,  67,  fin.] 

The  village  of  Nazareth  is  situated  in  a  Kmtr  valley,  sur- 

roun.led  by  lofty  hills,  between  which  a  road  leads  lo  the 

iK'iglii)onriiii;  plain  o(  F.sdralon,  and  to  Jerusalem.     The 

convent  is  situated  m  the  lower  part  of  the  village;  and 
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the  church  belonging  to  it,  a  very  haindsome  edifice,  is 
erected  over  the  grotto,  or  cave,  in  which,  tradition  says^ 
the  Virgin  Mary  took  up  her  residence. 

The  other  objects  of  veneration  in  Nazareth  are,  1.  The 
Work-shop  of  Joseph,  which  is  near  the  convent,  and  was 
formerly  included  within  its  walls ;  this  is  now  a  small 
•  chapel,  perfectly  modern,  and  lately  whitewashed.  2.  The 
Synagogue,  where  Christ  is  said  to  have  read  the  Scrip* 
tures  to  the  Jews,  at  present  a  church.  3.  A  Precipice 
without  the  town,  where,  they  say,  the  Messiah  Icfaped 
down  to  escape  the  rage  of  the  Jews,  after  the  offence  bis 
speech  in  the  synagogue  had  occasioned.  Here  they  shew 
the  impression  of  his  band,  made  as  he  sprang  from  the 
rock. 

THE  HOLY  SEPULCHRE  AT  JERUSALEM. 
[See  Platty  No.  69.] 

The  church  of  the  Holy  Sepulchre  is  very  irregular,  ow- 
ing to  the  nature  and  situation  of  the  places  which  it  was 
designed  to  comprehend.  It  is  nearly  in  the  form  of  a  cross. 
being  one  hundred  and  twenty  paces  in  length,  exclusive  of 
the  descent  to  the  discovery  of  the  Holy  Cross,  and  seventy 
in  breadtli.  It  has  three  domes^  of  which  that  covering 
the  Holy  Sepulchre  ser^'es  for  the  nave  of  the  churciL  Jt 
is  thirty  fret  in  diameter,  and  is  covered  at  top  like  the  Ro- 
tunda at  Rome.  There  is  not  any  cupola,  the  roof  being 
supported  by  large  rafters,  brought  from  Mount  Lebanon. 

On  cnttM  'me  the  church,  you  come  to  the  Stone  of  Unc- 
tion, on  which  the  b(»cly  of  our  Lord  was  anointed  with 
myrrh  and  aloes,  before  it  was  laid  in  the  sepulchre.  Some 
say,  that  it  is  of  the  same  rock  as  Mount  Calvary  j  and 
others  assert,  that  it  was  brought  to  this  place  by  Joseph 
mid  Nicodemus,  secret  disciples  of  Jesus  Christ,  who  per- 
formed this  pious  office,  and  that  it  is  of  a  greenish  colour. 
Be  tiial  as  it  may,  on  account  of  the  indiscretion  of  certain 
pilgrims,  who  broke  ofl*  pieces,  it  was  found  necessary  to 
covtT  it  with  white  marble,  and  to  surround  it  with  an  iron 
railing,  lest  people  should  walk  over  it.  This  stone  is 
'^isht  feet,  wanting  three  inches,  in  length,  and  two  feet, 
wanting  one  inch,  in  breadth  j  and  above  it,  eight  lamps 
rirc  kept  continually  burning. 

'i  he  Holy  Sepulchre  i^  thirty  paces  from  this  stone,  ex- 
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acdy  in  the  centre  of  the  great  dome ;  it  reeemhies  a  small 
closet,  hewn  out  of  the  solid  rock.  The  entrance^  which 
faces  the  east,  is  only  four  feet  high,  and  two  feet  atkl  a 
quarter  broad.  The  interior  of  the  sepulchre  is  nearly 
square.  It  is  six  feet,  wanting  an  inch,  in  length,  and  six 
feet,  wanting  two  inches,  in  breadth,  and  from  the  floor  to 
the  roof,  eight  feet  one  inch.  There  is  a  solid  blocic  of  the 
same  stone,  which  was  left  in  excavating  the  other  part : 
this  is  two  feet  four  inches  and  a  half  high,  and  occupies 
half  of  the  sepulchre,  for  it  is  six  feet,  wanting  one  inch,  in 
length,  and  two  feet  and  five-sixths  wide.  On  this  table 
the  body  of  our  Ldfd  was  laid,  with  the  head  towards  the 
west,  nnd  the  feet  to  the  east ;  but,  on  account  of  the  su- 
perstitious devotion  of  the  Orientals,  who  imagine  that,  if 
they  leave  their  hair  upon  this  stone,  God  will  never  for- 
sake them,  and  also,  because  the  pilgrims  broke  ofi*  pieces, 
it  has  received  a  covering  of  white  marble,  on  which  mass 
is  now  celebrated.  Forty-four  lamps  are  constantly  burn- 
ing in  this  sacred  place,  and  three  holes  have  been  made  in 
the  roof  for  the  emission  of  the  smoke.  The  exterior  of 
the  sepulchre  is  also  faced  with  slabs  of  marble,  and  adorn- 
ed with  several  columns,  having  a  dome  above. 

The  Holy  Sepulchre  is  composed  of  three  churches ; 
that  of  the  Holy  Sepulchre,  properly  so  called  ;  that  of  Cal- 
vary ;  and  the  church  of  the  Discovery  of  the  Holy  Cross. 
The  first  is  built  in  the  valley  at  the  foot  of  Calvary,  on 
the  spot  where  tradition  reports  that  the  body  of  Christ  was 
deposited.  This  church  was  in  the  form,  of  a  cross,  the 
chapel  of  the  Holy  Sepulchre  constituting,  in  fact,  the  nave 
of  the  edifice.  It  is  circular,  like  the  Pantheon  at  Rome,' 
and  Is  lighted  only  by  a  dome,  beneath  which  is  the  sepul- 
chre. Sixteen  marble  columns  adorn  the  circumference 
of  this  rotunda  :  they  are  connected  by  seventeen  arches, 
and  support  an  upper  gallery,  likewise  composed  of  six- 
teen columns  and  seventeen  arches,  of  smaller  dimensions 
than  those  of  the  lower  range.  Niches  corres|Kmdinz  with 
the  arches  appear  above  tlie  friew  of  the  second  gallery, 
and  the  dome  spnngs  from  the  arch  of  these  niches. 

The  origin  of  the  church  of  the  Holy  Sepulchre  is  of 
high  antiquity.  The  author  of  the  l^Ipitoroe  of  the  Holy 
War  asserts,  that  forty-six  years  after  the  destruction  of 
Jenisalem  by  Vespasiao  and  Titus,  the  Christians  obtained 
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^peImissIon  of  Adrian  to  build,  or  rather  to  rebuild,  a  church 
•over  the  tomb  of  their  God,  and  to  enclose,  in  the  new  city, 
^the  other  places  venerated  by  the  Christians.  This  chnrcb, 
he  adds,  was  enlarged  and  repaired  by  Helena,  the  oiother 
of  Constantine. 

THE    MOUNT  OF  OLIVES. 

The  following  descriptions  of  the  spots  in  the  Holy  Land, 
which  excite  a  more  particular  interest,  are  extracted  from 
l>r.  Clarke's  very  valuable  Travels  in  Europe,  Asia,  and 
Africa. 

"  As  we  advanced,  our  journey  \9^  through  an  open 
campaign  country,  until,  upon  our  right,  the  guides  shewed 
ns  the  Mount,  where  it  is  believed  that  Christ  preached  to 
his  disciples  that  memorable  sermon,  concenlraiing  the  sum 
and  substance  of  every  Christian  virtue.  We  left  our  route 
to  visit  this  elevated  spot ;  and,  having  attained  the  highest 
point  of  it,  a  view  was  presented,  which,  for  its  grandeur, 
independently  of  the  interest  excited  by  the  different  ob- 
jects contained  in  it,  has  no  parallel  in  the  Holy  Land. 

"  From  this  situation  we  perceived  that  the  plain,  over 
which  we  had  been  so  long  riding,  was  itself  very  elevated. 
Far  beneath  appeared  other  plains,  one  lower  than  the 
other,  and  extendmg  to  the  surface  of  the  sea  of  Tiberius, 
or  Sea  of  Galilee.  This  immense  lake,  almost  equal,  in 
the  grandeur  of  its  appearance,  to  that  of  Geneva,  spreads 
its  waters  over  all  the  lower  territory,  extending  from  the 
north-east  towards  the  south-west,  and  therfbearing  east  oi 
lis.  Its  eastern  shores  present  a  sublime  scene  of  moun- 
tains, extending  towards  the  north  and  south,  and  seeming 
to  close  it  in  at  either  extremity,  both  towards  Choraziii, 
where  the  Jordan  enters^  and  the  Aulon,  or  Cam  pus- ma  5- 
nus,  througR  which  it  flows  to  the  Dead  Sea.  The  culti- 
vated plains  reaching  to  its  borders,  which  we  beheld  at  an 
amazing  depth  below  our  view,  resembled,  by  the  various 
hues  their  dilTerent  produce  exhibited,  the  motley  palfcrn 
of  a  vast  carpet.  To  the  north  appeared  snowy  summits, 
towering,  beyond  a  series  of  intervening  raounta:ns,  with 
unsjjeakable  greatness.  We  considered  them  as  the  sum- 
mits of  Libanus ;  but  the  Arabs  belonging  to  our  caravan 
called  the  principal  eminence  Jebel  el  Sieh,  saving  it  was 
near  Damascus ;  probably,  therefore,  a  part  of  the  chain  of 
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LibuMis.  Tkis  sominit  ww  so  lofty,  that  tbe  SM>w  entird  j 
covered  the  upper  part  of  it;  not  lying  in  patches,  as  I  have 
seen  it,  during  summer,  upon  tbe  tops  of  very  elevated 
mountains,  (for  instance,  upon  that  of  Ben  Nevis,  in  Scot* 
land,)  but  investing  ail  the  higher  part  with  that  perfect 
white  and  smooth  velvet-like  appearance  which  snow  only 
exhibits  when  it  is  very  deep ;  a  strilung  spectacle  in  such 
a  climate,  where  the  beholder,  seeking  protection  Arom  a 
bomlng  sun,  almost  considers  the  firmament  to  be  on  fire." 

OTHEK  RBVSKED   SITES. 

^'  As  we  rode  towards  the  Sea  of  Tiberius,  the  guides 
pointed  to  a  sloping  spot  from  the  heights  upon  our  right, 
whence  we  had  descended,  as  the  place  where  the  miracle 
was  accomplished  by  which  our  Saviour  fed  the  multitude : 
It  is  therclbre  called  The  Multiplication  of  Breads  as  the 
IVIount  above,  where  the  Sermon  was  preached  to  bis  Dis* 
ciples,  is  called  The  Mountain  of  Beatitudes^  from  the  ex- 
pressions used  in  the  beginning  of  that  discourse.  The  lake 
now  continued  in  view  upon  our  left.  The  wind  rendered 
its  surface  rough,  and  called  to  mind  tbe  situation  of  our 
Saviour's  Disciples,  when,  in  one  of  the  small  vessels  which 
traverse  these  waters,  they  were  tossed  in  a  storm,  and  saw 
Jesus  in  the  fourth  watch  of  the  night,  walking  to  them 
upon  the  waves.  Often  as  this  subject  has  been  painted^ 
combining  a  number  of  circumstances  adapted  for  the  re* 
presentation  of  sublimity,  no  artist  has  been  aware  of  the 
uncommon  grandeur  of  the  scenery,  memorable  on  account 
of  the  transaction.  The  Lake  of  Gennesareth  is  surround^ 
ed  by  objects  w^ll  calculated  to  heighten  the  solemn  im- 
pression made  by  such  a  picture ;  and,  independent  of  the 
local  feelings  likely  to  be  excited  in  its  conteaftplation.  af- 
fords one  of  the  most  striking  prospectJ^in  the  Holy  Land, 

'^  Along  the  borders  of  this  lake  may  still  be  seen  the 
remains  of  those  ancient  tombs,  hewn  by  the  earliest  inha- 
bitants of  Galilee,  in  the  rocks  which  face  the  water.  Simi- 
lar works  were  before  noticed  among  the  Ruins  of  Telmes- 
sus.  They  were  deserted  in  the  time  of  our  Saviour,  and 
had  become  the  resort  of  wretched  men,  afflicted  by  diseas- 
es, and  made  outcasts  of  society ;  for  *m  the  account  of  the 
cure  performed  by  our  Savionr  upon  a  maniac  in  the  coun- 
SO 
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try  of  the  Gadftreoesy  these  tombs  aie  particahurly  aUndetl 
to;  and  their  existeace  to  this  day^  (although  they  have 
been  neither  noticed  by  priests  nor  pilgrims,  and  have  esca* 
ped  the  ravages  of  the  Empress  Helena,  who  would  wt- 
doubtedly,  have  shaped  them  into  churches,)  oflfers  strong 
iflteraal  evidelice  of  the  accuracy  of  the  Evangelist  who 
has  recorded  the  transaction :  ^  There  met  him  out  of  the 
tombs  a  man  with  an  imclean  spirit,  who  had  his  dwelling 
among  the  tombs** " 

NAPOLOSE-OR   SICHEM. 

^  There  is  nothing  in  the  Holy  LanMner  than  the  view 
of  this  city  from  the  surrounding  heights.  As  the  traveller 
descends  towards  it  from  the  hills,  it  appears  luxuriantly 
embosomed  in  the  most  delightful  and  fragrant  bowers, 
half  concealed  by  rich  gardens,  and  by  stately  trees  collect- 
ed into  groves,  all  around  the  bold  and  beautiful  valley  in 
which  it  stands.  The  traveller,  directing  his  footsteps  to- 
wards its  ancient  sepulchres,  as  everlasting  as  the  rocks 
wherein  they  are  hewn,  is  permitted,  upon  the  authority  of 
sacred  and  indelible  record,  to  contemplate  the  spot  where 
the  remains  of  Joseph,  of  Eleazar,  and  of  Joshua,  were 
severally  deposited. 

<^  In  the  time  of  Alexander  the  Great,  Sichem  was  con- 
sidered as  the  capital  of  Samaria.  Its  inhabitants  were 
called  Samaritans,  not  merely  as  people  of  Samaria,  but  as 
a  sect  at  variance  with  the  other  Jews.  They  consisted 
principally  of  deserters  froiv  Judaea.  The  principal  ubject 
of  veneration  among  them  is  Jacob's  Well,  over  which  a 
church  was  formerly  erected.  This  is  situated  at  a  small 
distance  from  the  town,  in  the  road  to  Jerusalem,  and  has 
been  visited  by  pilgrims  of  all  ages ;  but  particularly  since 
the  Christian  aera,  as  the  place  where  our  Saviour  reveal- 
ed himself  tQ  the  woman  of  Samaiia, 

MOSQUE    OP   OMAR. 

Doctor  Clarke,  on  viewing  this  Mosque,  dbserveSf 
that  <'  tlie  tight  was  so  grand,  that  he  did  not  hesitate  in 
pronouncing:  it  the  most  magnificent  piece  of  architecture 
in  the  luri^^isli  tMnpirc;  and,  considered  externally ,  far  so- 
ppiior  to  rii«  mosipie  of  St.  Sophia  in  Constantinople.  By 
the  sidvs  of  the  spacious  area  io  which  U  atands^are  certain 
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vaulted  remains;  these  plainly  denote  the  mamnrj  of  the 
ancients ;  and  evidence  may  be  adduced  to  prove,  that  they 
belonged  to  the  foundations  of  Solomon's  temple.  He  olik 
served  also  that  reticulated  stucco,  which  is  commonly 
considered  as  an  evidence  of  Roman  work.  Phocas  be^ 
lieved  the  whole  space  surrounding  this  building  to  be  the 
ancient  area  of  the  temple ;  and  Golius,  in  his  notes  up- 
on the  Astronomy  of  Alierganes,  says^  the  whole  founda* 
tion  of  the  original  editice  remained.  As  to  the  mosque 
itself,  there  is  no  building  at  Jerusalem  that  can  be  com- 
pared with  it,  either  in  beauty  or  riches.  The  lofty  Sa- 
racenic pomp  so  nobly  displayed  in  the  style  of  the  build- 
ing; its  numerous  arcades;  its  capacious  dome,  with  all 
the  stately  decorations  of  tl^  place ;  its  extensive  area  9 
paved  and  variegated  with  the  choicest  marbles ;  the  ex- 
treme neatness  observed  in  every  avenue  towards  it ;  and^ 
lastly,  the  sumptuous  costume  observable  in  the  dresses  of 
all  the  Eastern  devotees,  passing  to  and  from  ti»e  sanctua- 
ry, make  it  altogether  one  of  the  finest  sights  the  Mahom- 
etans have  to  boast." 

MOSQUK    OP   ST.  SOPHIA   AT   CONSTANTINOPLE. 

The  dome  of  this  celebrated  structure  is  one  hundred  and 
thirteen  feet  in  diameter,  and  is  built  on  arches^  sustained 
by  vast  pillars  of  marble.  The  pavement  and  staircase 
are  also  of  marble.  There  are  two  rows  of  galleries  sup- 
ported by  pillars  of  party-coloured  marble,  and  the  entire 
roof  is  uf  line  mosaic  work.  Im  this  mosque  is  the  superb 
tomb  of  the  Emperor  Constant ine,  for  whidi  the  Turks 
have  the  hic;hcst  veneration. 

Beside  the  above,  two  other  mosques  attract  the  particu- 
lar noticeof  travellers  who  visit  the  Turkish  capital.  That 
of  the  Valide-Suhan,  founded  by  the  moth«T  of  iMahonied 
J  V,  is  the  largest,  and  is  built  entirely  of  marble.  Its  pro- 
poi lions  are  stupendous;  and  it  boasts  the  linestsynimetrv. 
The  mosque  of  Sultan  Solyman  is  an  exa-n  square,  with  four 
fine  towers  in  the  angles:  in  the  centre  is  a  noble  rupoU, 
supported  by  beautiful  marble  pillars.  Two  smaller  onos 
at  the  extremities  are  supported  in  the  same  fnanoer.  I  lie 
pavement  and  gallery  surrounding  the  mosqueare  of  marble; 
iind  under  the  great  cupola  is  a  fiMmtain,  atlornr«l  with  such 
iinely-coloured  pillars,  that  they  can  scarcely  be  deemed  of 
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aaiural  HMirble.  On  one  side  k  the  pulpit,  of  white  marhie ; 
ttsd  on  the  other  the  little  gallery  tor  the  grand  SignioTd — 
A  fine  staircaie  leads  to  it ;  and  it  is  built  up  with  gilt 
lattices.  At  the  upper  end  is  a  kind  of  altar,  oo  which  die 
Mirae  of  God  is  inscribed :  and  before  it  ataiid  two  candle^ 
sticks,  six  feel  in  height,  with  wax  candles  hi  proportion. 
The  pavement  is  spread  with  fine  carpets,  and  the  mosque 
illuminated  by  a  vast  number  of  lamps.  The  court  leading 
to  it  is  very  spacious,  with  galleries  of  marble,  supported 
by  green  columns,  and  covered  by  28  leaden  cupolais  on  the 
fiideb,  with  a  fine  fountain  in  the  centre. 

The  mosque  of  Suhan  Selim  I.  at  Adrianople  is  another 
surprising  monument  of  Turkish  architecture.  It  is  situated 
in  the  centre  and  *  most  elevaled  part  of  the  city,  so  as  to 
make  a  very  noble  display.  The  first  court  has  foor  gates, 
and  the  innermost  three  f  both  being  surrounded  by  cloisters, 
with  marble  pillars  of  the  Ionic  order,  finely  polished,  and 
of  very  lii^y  colours :  the  entire  pavement  is  of  white  mar- 
ble, and  the  roof  oCthe  cloisters  is  divided  into  several  cu- 
polas or  domes,  surmounted  with  gilt  balls.  In  the  midst 
of  each  court  are  fine  fountains  of  white  marble^  and,  before 
the  grand  entrance,  is  a  portico,  with  green  marble  pillars, 
provided  with  five  gates.  The  body  of  the  mosque  is  one 
prodigious  dome,  adorned  with  lofty  towers,  whence  the 
imaumsy  or  priests,  call  the  people  to  prayers.  The  ascent 
to  these  towers  are  very  artfully  contrived :  there  is  but  one 
door;^  which  leads  to  three  different  staircases,  going  to  three 
di^erent  stories  of  the  tower,  in  such  a  manner,  that  three 
priests  may  ascend  and  descend,  by  a  spiral  progress,  with- 
out meeting  ej^h  other. 

The  walls  of  the  interior  afe  inlaid  with  porcelain,  orna- 
mented witli  small  flowers  and  other  natural  objects,in  very 
lively  colours.*  In  the  centre  hangs  a  vast  lamp  of  gilt  silver, 
besides  which  there  are  at  least  two  thousand  smaller  ones  : 
the  whole,  when  lighted,  have  a  very  splendid  effect. 

RUINS   OP   CARTHAOE. 

The  remains  of  the  grandeur  and  magnificence  of  Car- 
thaee,  the  rival  of  Htune,  and  one  of  the  most  commercial 
cities  ut  the  ancient  world,  are  not  so  stiiking  as  might  be 
expected :  and,  at  a  little  distance,  can  scarcely  be  distin- 
gMjshed  fronithe  ground  onwhidi  they  liv.    The  vestiges  o»' 
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a  series  of  vaults,  commonicating  with  each  otiiery  and  are 
bordered  throughout  their  whole  iength'by  a  corridor.  The 
smaller  reservoir  haa  a  greater  elevation,  and  lies  near  the 
Cothoa  or  inner  port. 

The  ruins  of  the  noble  aqueduct  which  conveyed  the 
water  into  the  larger  cisterns,  may  be  traced  as  far  as  Zawan 
and  Zuagar,  at  least  fifty  miles  distant.  This  must  have 
been  a  truly  magnifioeot,  and  at  the  same  time,  a  very  ex- 
pensive worJL.  That  part  of  it  which  extends  along  the 
peninsula  was  beautifully  faced  with  stone.  At  Arriaaa,  a 
village  to  the  north  of  runis,  are  several  entire  arches  70 
feet  high,  and  supported  by  piers  l6  feet  square.  The 
water-channel  is  vaulted  over,  and  plastered  with  a  strong 
cement.  A  person  of  an  ordinary  height  may  walk  upright 
in  it ;  and  at  intervals  are  apertures,  left  open,  as  well  for  the 
admission  of  fresh  air,  as  for  the  convenience  of  cleansing  it. 
The  water*mark  is  nearly  three  feet  high;  but  it  is  impos- 
sible to  determine  the  quantity  daily  conveyed  to  Carthage 
by  this  channel,  without  knowing  the  angle  of  descent, 
which,  in  its  present  imperfect  state,  cannot  be  ascertained. 

Temples  were  erected  at  Zawan  and  Zungar,  over  the 
fountains  by  which  this  aqueduct  was  supplied.  That  at 
Zungar  appears  to  hove  been  of  the  Corinthian  order,  and  t^r- 
niiiiates  very  beautifully  in  a  dome  with  three  niches,  prob- 
My  intcndcd'for  the  statues  of  the  divinities  of  the  spring. 

THE  FLAI^OF  TROY. 

According  to  Homer's  description  of  the  Trojan  territo- 
ry^ it  combined  certain  prominent  and  remaikable  features, 
not  likely  to  be  aOected  by  any  lapse  of  time.  Of  this  nature 
was  the  Hellespont;  the  Island  of  Teifedos;  the  Plain  itself; 
the  river  by  wliose  inundations  it  was  occasionally  over- 
sowed ;  and  the4pK)i)ntain  whence  that  river  issued.  The  fol- 
lowing is  an  abstract  of  Dr.  Clarke's  accurate  account  of  the 
vestiots  of  high  antiqmty  contained  in  this  truly  classic  spot* 

*'  We  entered  an  immense  plain,  in  which  1t)roe  Turks, 
uc're  engaged  hunting  wild-boars.  Peasants  were  also 
employed  in  plougi»iiig  a  deep  and  rich  soil  of  vegetable 
earth.  Proceeding  towards  the  east,  and  round  the  bay 
distinctly  pointed  out  by  Strabo,  as  the  harbour  in  which  the 
Grecian  fleet  <was  stationed,  we  arrived  at  the^^nlchre  of 
upon  the  ancient  Rhoetean  Promoatory.-   The  vi*jw 
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the  mouth  of  the  Meader.  If  the  Poems  of  Homer,  vitli 
reference  to  the  Plain  of  Troy,  have  similarly  associated 
an  artificial  tumulus  and  a  natural  mound,  a  conclusion 
seems  warranted,  that  these  are  the  objects  to  which  he 
alludes.  This  appears  to  be  the  case  in  the  account  he  has 
given  of  the  Tamh  of  Bus  and  the  Mound  of  the  Plain, 

'<  From '  this  tomb  we  descended  Into  the  plain,  wheo 
our  guides  l)rought  us  to  the  western  side  of  it,  near  its 
southern  termination,  to  notice  a  tumulus,  less  considera- 
ble than  the  last  described,  about  three  hundred  paces  from 
the  mound,  almost  concealed  from  observation  by  being 
continually  overllowed,  upon  whose  top  two  small  oak 
trees  were  then  growing. 

^'  We  now  came  to  an  elevated  spot  of  ground,  sur- 
rounded on  all  sides  by  a  level  plain,  watered  by  llie  Cal- 
lifat  Osmack,  and  which  there  is  every  reason  to  believe 
the  SimoUiian,  Here  we  found,  not  only  the  traces,  but 
also  the  remains  of  an  ancient  citadel.  Turks  were  then 
employed  rai^^ing  enormous  blockf  of  qaarble,  from  foun- 
duiiuus  surrounding  the  place;  possibly  the  identical  wc^ks 
constructed  by  Lysimachus,  who  fenced^^ew  Ilium  with  a 
wall.  All  the  territory  within  these  foundations  was  cov- 
ered by  broken  pottery,  whose  fragments  were  parts  of 
those  ancient  vases  now  held  in  such  high  estimation.  Ma- 
ny Gieek  medals  had  been  discovered  in  consequence  of 
the  recent  excavations  made  there  by  the  Turks.  As 
these  iiieJals,  bearing  indisputible  legends  to  designate  the 
ptopie  by  whom  they  were  fabricated,  have  also,  in  the  cir- 
cumstances of^their  discovery,  a  peculiar  connection  with 
the  ruins  here,  Ihey  may  be  considered  as  indicating,  with 
tolerable  ceirainly,  the  situation  of  the  city  to  which  lliey 
belonged.  Tiiese  ruins  ^evidently  appear  to  be  the  remains 
of  yeiT  Ilium;  wfctther  we  regard  the  testimony  aflbrded 
by  tlieir  situation,  as  accordant  with  the  text  of  Strabo,  or 
the  discovery  there  made  of  medals  of  the  city." 

The  conclusions  relative  to  Troas,  drawn  by  this  learned 
writer,  are  as  foilows  :-^"  That  the  river  Mender  is  ijie 
Scainander  of  Homer,  Slrabo,  and  Pliny.  The  ain/j^o- 
tugabilis  of  Pliny  flows  into  the  Arcir4>eIago,  to  tliQ  sdulh 
ot  Sit^i.'uoi.  TUat  the  AiANTEUM,  or  Tomb  of  Ajaxy  sfWl 
remains,  ausweriu^^  the  description  given  of  its  situation 
^-•^  ancient  aut hoi's,  and  thereby  dclcrniining  also  the  exact 
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fitffiritf'itk,  iintl  <[a  k"^  ifuiJ£Da|«}iirji|  [pii&jiiiju.     'I^itidt 

\f''i   HHr    ^'lik'i*    \<iU'[i    kMI    llir  TIL»Hb-KXSlPTE]   Vltji.'   Hi'   itrE 

I ,    M t'  I  U  ill uf'r'I  h\  1 1»«  i'iiUtjUl  4 1^ mrar j:,  if  \Lt  Puau- 

\\\i\  t\u\\  ^iro'.irii  ki^i'  I^EiMii]>.     TliTiL  jLt.1  Lujoa  t»f  fo- 

\  '.i,t  li',  .iJKH,  ^  I  Pi  S  fill  IlkiL  I  I'l  I  h  i»  I  *|  ,M\,  '  rtMl  ( 'l/j* ,'  '/  'JJI* 
.rii«|ii<>|  Ktimif!!'  TNi' "ibi'r  l"]lt:lii  Ohi'MHiUMM  Ly 
^.,li  iir  ."I'irilMMi  mt    \ti\  4<»  llH'  *llJWM<i>k  lU'  i|i'«ltHik)'». 

l}|i-  ■pM'Hi-7  I'l  ^Liiiiiiili  i^lpji  am)  piic^ifli|iii  Imvi*  buMi 
!l.*j  fNi  ^4rl  <n  llii.iiiii  I  i  Itur  llii^  i/jiNtui  •iiiittti'i  at 
nii.jii'li'ti    fJiMh  ifcfi'j  m-ii  iivM*i  f^>'tfTij»)«li!n?*.    TJjttki 

Ijih  h'l  til  ^XililOlllPih'l  i«  llp(l,>K>iJLIM>it  \Ut\K  I  i|]1||>4 
j'h>f'     '1^1"    lji-.!.ll.l'-*t   IllCllJ^^^litUPl     \i\\    tllxI'Ml'lUll   I   kkllU 

111  Vii.«J>  *^y  ititiiri-Ti  iii"]'^i^<iH  it  ii)  K''iiijti\  At^\  \\y 
HrPi^'inhr  wiikt-  4riiMHff"*  ii*"  h'lni'li  "^'ivi'  rc^ 

rtii.i>  i''*iim  I'^ihiyjiH  i.-H  ^i-i  ri'niiitili^i»(.l  illllin  ymmi 
f.'^l  f  m  vfiftk.!>tf^  I  Liill  I'litf  K(ln-  Ifrti'  1.  til  .i^H  itnH  ili^tl 
h,     ,    ^ir.lMf-^.  T(ii»  'jf^PjiJI  f'^     fiHMik.       'tVrtMhlviM.- 

,  ,1,1  ^  I'    Vt>^^'iii;t  »|i,iiii<  irjilT.inidVitvcttNiHiir  t'hriTi'l^i) 

I  iTT  "i,     I    "UMi'ii    iH"  IINllIl^-iInf-    »p*  tllpft   '^IV  Llf'tppJl-i 

'  \m  VI  ••h.ilii  ijf  1*.  kpHi4.|1.ii  ,|>t  )l||i-ll  1|i«  lli'l!,  j'i^  I1I5 
ii>4il1i  ■^ni*iii|iih  Ti"  ^tH.h||>,  i-^  t\»^\tUs  rM.|,p|ijiiffKjj 
i>iIy  ,  >1i>kI  hFJi-'iiiiu  iiji^i'  N.  ■<  iii^w^  iiMi  miit'V'tirflll 
,i^<ir^  |mi^,.  iiiiMU  ^11  lliiMlUffMl  Pill  Tvnni^i  ttlEliH 
,   -,11*.  ru''  i-'iiUm'iMlln>'R-*,6  ijl    V*"i  I^ltim*'* 

-     /'  ■'  .  ,\it.  '>\',  ?1 
,  ^yji-tif    li  Mr^'iiM'tlpiltkill*  .1  iMV  li)'  M 
Jb ,  i^^t,  1,1  >o.  if.i'*i'i(  li^v  )h,  t'imin  niKiki" 
•  ttiiWi  i"»^  il  Mu«fii.iin  ij^f  ii'y.    Ii  (t.M  0 nn*"i 

i!^.  VlN^  !*•  Im'H  ulijM  1^1.  !'((('' l3''ittl  tiii'  *lif'»  J'  '*■■ 
I  ifip-lnfti-lnh^i  ni  till'  .\e|MfJr.^^  ^nii,l.'  tjl  Eft"  iU- 

!,•'  ^'fli'irii'U  iikj'hi  ititvp  ihun  u  »ini'  oji(w'iiNitP' 
I,  I*  r  l^^K*  J!*i'  'tF4»rt+h'il  tit fh  "*»i'^*'  ■'*  *'"fj'  ''^''"* "'  '^'"' 
u.'hti  tfrfwiirlv  Mi->\K  Un'  '"(I  'H  MN«(pf  .ifltJiP'- 

)  Nij  1.1*1  I'P  \m  h.J«^l'-i  <hii  ^tiiiif*'  li»'j(||<  JjM-iei'l  Iv 
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'^  As  we  drew  near  to  the  walls,  we  beheld  the  vast  Cs- 
CROPiAX  Citadel,  crowned  with  temples  that  oii^nated 
ia  the  veneration  once  paid  to  the  memory  of  the  ilbiaUi- 
ous  dead,  surrounded  by  objects  telling  the  same  theme  of 
sepulchral  grandeur,  and  now  monuments  of  departed 
greatness,  gradually  mouldering  in  all  the  solemnity  of 
ruin.     So  paramount  is  this  funeral  character  in  the  ap^ 
proach  to  Athens  from  th£  Pulkeus,  that,  as  we  passed 
the  hill  of  THE  Museum,  •  which  was,  in  fact,  an  ancient 
cemetery  of  the  Athenians,  we  might  have  imagined  our- 
selves to  be  among  the  tombs  of  Telme^sus,  from  the  mim- 
ber  of  the  sepulchres  hewn  in  the  rock,  and  from  the  anti- 
quity of  the  workmanship,  evidently  not  of  later  date  than 
any  thin^  of  the  kind  in  Asia  Minor.     In  other  respects  the 
city  exhibits  nearly  the  appearance  so  briefly  described  by 
Strabo  eighteen  centuries  before  our  coming ;  and,  perhaps, 
it  wears  a  more  magnLBi|U]t  aspect,  owing  to  the  splendid 
reraahis  of  Hadiiai^jrenij)le  of  Olympian  Jove,  which  ^ 
did  not  exist  when  Athens  was  visited  by  the  Disciple  ofa 
Xcnarchus      The  prodigious  columns  belonging  to  this  j 
tenijjle  appeared  full  in  view  between  the  Citadel  and  the J| 
bed  of  the  llissus :  high  upon  our  left  rose  the  AcropoUsf 
in  the  niost  impressive  grandeur:  an  advanced  part  of  the 
rock  upon  the  western  side  of  it  is  the  Hill  of  the  Areopa- 
gas,  ^\  liere  St.  Paul  preached  to  the  Athenians,  and  where 
th(  ir  most  solemn  tribunal  whs  held.     Beyond  all,  appear- 
ed the  beautiful  Plain  of  Athens,  boupded  by  Mc^ut  Hy- 
nitjttus.     We  rode  towards  the  craggy  rock  of  theX^iladel, 
j»assing  some  tiers  of  circular  arch/s  at  the  foot  of  it ;  these 
arc  rhi^  remains  of  the  Oilcani  of  HeroJos  Atticus,  built  in 
memoiy  of  his  v  ifo  R'^iilla.     Thence  continuing  to  skirt 
the  base  of  the  AcropolU,  the  road  winding  rather  towards 
the  iioi ih,  we  suv  alsu,  upon  our  left,  scooped  in  the  solid 
rock,  the  circular  swe»  p  on  which  the  Athenians  were  wont 
ti)  ci.>>senible  to  hear  ihe  plays  of  J^-schylus,  and  where  the 
ThcHtre  of  Bacchus  was  afterwords  con^ructed. 

"  W'c  procef  (ied  towards  the  east,  to  ascend  Mount  Ao- 
rhesnuis,  and  to  enjoy  in  one  panoramic  survey  the  glori- 
ous prosjK'ct  preseiiiod  from  its  summit,  of  all  the  antiqui- 
iios  and  uauiral  beauties  in  the  Atlienian  Plain. — We  as- 
ccii'K  d  If:  ilie  commanding  eminence  of  the  Mount,  once 
<^ccui^ied  by  a  Temple  of  Anchesmian  Jupiter.    The  Pft- 
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cooants  of  two  rocky  nKmitt«ia>,  covered  witk  ben  aaA 
brushwood.  Near  the  lamUng-pbtoe  u  the  figwe  of  u  de- 
f^aat,  as  large  as  lifie,  shaped  out  of  a  rock,  and  winiiij 
to  have  given  iu  name  to  the  island.     Having  ascended  tke 
mountain  by  a  narrow  path,  the  vnitor  reaches  the  excava- 
tion which  has  so  long  excited  the  attention  of  the  cnrioasy 
and  afforded  such  ample  scope  for  the  docmmia  of  aati- 
quarians.     With  the  strongest  emotions  of  surprise  awl 
admiration,  be  beholds  four  rows  ot  massive  combuw  cat 
out  of  the  solid  rock,  uniform  in  their  order,  and  placed  at 
regular  distances,  so  as  to  form  three  magnificeot  avemwt 
from  the  principal  entrance  to  the  mnd  idol  wkicfa  tcr- 
mtiiaies  the  middle  vi&ta;  the  genaaleffect  bang  betgfaten- 
ed  by  the  blueoess  of  the  light,  or  rather  flbom,  peculiar 
to  ilif  situation.     The  central  image  is  composed  of  three 
colo-sal  heads,  reaching  nearly  from  the  floor  to  tberoof,  n 
height  of  fifteen  feet.     It  represents  the  triad  deity  in  the 
liiiuloo  mythology,  Ba.\iutA,  V-ishnoo,  and  Skbva,  in 
the  characters  of  i»ms  creator,  preserver,and  destroyer.  The 
miti'lle  face  displays  regular  features,  and  a  mildaod  serene 
character ;  the  towering  head-dress  b  much  ornamented, 
:ts  art'  those  on  each  side,  which  appear  in  profile,  lofty .  and 
liclily  adorned  with  jewels.     The  coumeoaoce  of  Mshnoo 
has  the  same  mild  aspect  as  that  of  Brahma;  but  the  visage 
of  Set- va  is  very  different, — severity  and  revenge,  charac- 
teristic of  his  destroying  attribute,  are  strongly  depicted  j 
one  of  tlie  liands  embraces  a  large  cobxa  db  capkluo  ; 
while  the  others  contain  fruit,  flowers,  and  blessings  for 
uiankind,   among  which  the  lotos  and  pomegranate  a*e 
reHilily  disiingui^ihable.     The  former  of  these,  the  lotus,  90 
often  introduced  into  the  Hindoo  mythology,  forms  a  prin- 
cipal object  in  the  sculpture  and  paintings  of  their  temples, 
is  the  ornament  of  their  sacred  lakes,  and  the  most  conspic- 
uous beauty  in  their  flowery  sacrifices. 

On  either  side  of  the  Ciephanta  triad  is  a  gigantic  figure 
leaning  on  a  dwarf,  an  object  frequently  introduced  in  these 
excavations.  The  giants  guard  the  triple  deity,  and  srp«- 
rate  it  from  a  large  recess  filled  with  a  variety  of  figures,, 
male  and  female,  in  different  nttitudes ;  they  are  in  tolvr- 
able  proportion,  but  do  not  express  any  particdar  character 
coumeaence:  one  conspicoous  female,  like  the  .\aa»- 
s,  b  single  breasted;  Ae  rest,  whether  imeoded  fcc 
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ii^-^  xfV  DtortiiU,  iiri'  i'l'tteriitK  ritoinf-i,!,  TtheiliF  ma- 

l  L»4^ili'ii.i  ^itnir^p,  w'wit  liTtiK;Hi:ll'iiv.l  ftiL^d.  fdr  iF^  bd- 
itifi  i*hi'ih  h'l'^i''  lnu''i'lpisniiljf^  Tln!?InnTV*^iiT»g^!Uie 
rTcj  in*"'*'  ThMiri^  15  nr<?«HMCrl  li)'  s\mh\\  .TjCtsu]  &eTM^j 
Mnis  ^h<^t'<\  ilvjm  iiTinJifliic  if^rifiy.  Tli-J  liiTfri-'T  Inja- 
I)  ilu'Eh  L'T^tiiji'^  -^ii!  in  ulbir-fP<iis7V{iH  4itHl  flki^l  or  l|]f 
t'r  III  lidi.'^ii  iT'ltinih  liriiMJi^ri  Si^ifl'iilrnlli  tVirwi^rd  (t^MH 
ifV  Ml  |;»nhi<ni  1?  fl  (."'■'iJi'  i'll''i'T, 
ti'  "^fiifi  III  lli'^  Uij^v'*'  iM<^  ii(ti>vn4ij  villi  h}>ii.kiliir  i^Dfn^ 
,iin-,  yi^MvA  M  n-i<\-iinr  di^BPirrs,  .inrf  tL'miiijkHiMg  i\ie 
-.1  i<  I  •!'ii  |I  *.<l  lln-  eoh-'\m\to<'^^  'W>  EJial  oiily  I'lllF  nnnipp 
II  .ii  .1  viiihifiMT^i!  mi  n  nwirn|''fsrixlrFi  J  tijt' f^iKHnl^ 
1 1 . .  I  ■  ■  I '  H "  I  'if  Lhi-  vi  iv  '■U  Jin-  rHtn-ir'k.ih  1^-  hi  rrtjijij/i  Thf 
-  ii|i'  h|i  ,Li'i"'i.-iJ  I't  ^nirHlu^  ii(£irii>l>>;  hut  (]iosr.'  ol 
LitjintHMi  uNtiip  dn  EiiiiutiiicatGiipvriiitaorilMitirjy  imi^ 
-Bi  ri^i  i^'l  1 1 1  Amiirf  mairy  thno^rejikls  pi  lliftii,  I'^W 
i'u<iJ4i1i"«iiMtM  1^  i'S|iii  t«;  jijii'  |MHiriilirr|in^^iaiiii^i.uinwk 

Filt'H  tlliJIiiMiT ',    lilhV    li.ni    '^'Hi'nilll    Ii  ^Ip'riflV  ItTJlCCti 

.M'iir  ii  u'n  'ii*\  jn'-i'MlliliIni  i<  (■■i  Mn-  l,iiiii>  if*itji(uK"  Hi 
I  ilhiUMif  llf"' Wininiij  vi'"'fk^  c>r (In  (Jin. l,(ji  rliLK*!, 
iiu  itnT'iiIji  41  h4  It  Kinf'iujiw  ^■»  iIh  |ninci|i4l  n?m|»te 
UiHilil^tH;  1ii  kmMU  f  r\rmi,rl«>nr5  (*n  ►■-u^h  skJ'':  ll^t  fii) 
^lij  H  rtiu-'U  ilfov^tili  un|  if«iTy  fm'i'  111  ilii"  -ruljnuT'' 

IM  t'lllirr?         V  |i>iii]  (|P~^1.UP4  l<  JiK'illi'ir*!^'!  ii'Ml  II  4ill4j  a 

r/iih<'r»i  i»M  Miipii'i  ilpMtiu'lii  Urn  viiti'tiin  MiiLvinldr 
^»\,,  bus  iwii  U<fik  dP'6i,]i'il.  \  iii\i\\\  j.nm"*puiMJJB£ 
K  i4p|  iNi' (i-M  "riili'i,  furiiini  lvi.tP  IjiiOi?,  ii4ii>' tif  iht^^D 
II I K  liNlfh^'^JT  Ih"  It><piI  111  'i|4r'k»i  «>iiil  tUr  niiil  aiifi|irttl:' 
IJilliil^  I'l  Ii  LLirri'r^'Pir  im^Jit  ffiuik  llj^i^pilh  IIm'  litri'^' 
f  i  Nil-  4i')c^  \iif  iiii|i'Piiiii-il  vi'ilu  ^I'liljiliji^'i  m»i  |lj'>  iNipi 
rrikii'i  |i.i,|iiitf>LMn  UiUuiiiiiC  fiMilli^frit;  iMllktr  fFf' itVu  i  i-ImmI  >> 
ill  |»rjL'Nl.    I'fiP'  'ifn^ix^Jk  liiilh»  iif  lliif  i>i'iiit»i|ir<i<i<L^r- 

J  rrtiii  Ih"^  li-rii,  •'.-niiMiiiirjittC^jliJ^iiJit  (t^nr^iMU'iM"! 

flJUil  iniiiii  ^^^l'vf,lnrfl■!^^ll^i^l^^lp|1l^. 
mvi  Anil'  ^^  u'UlrA  iiy  J^'\f.  \\,tki'^i  <^l  hU  Otmml 
,tti-  ti>\4\-r\w  In  ijliiNi  ^i'iil||i|LUi'<l  Ki^i^uiiifMn  Uf 
>fi4»nH^I  -u'JT'iniMiifll  t;.tii]ih,|i|  ,\iii*itni|i  biifirM  viiirtn 
u  1 1 1  Pi«yi  it  '"  V  fft'f  (4o'  V 1 ,1  rv  II I  -1  M  ii.fik'iil  Hitd  f  iJwrkt» 
ilk  r>MiM  Nir  linnim^  |il,fci.Mi  II  n^i'  ^..HKHtHJ  liwf-iFt-  1(k" 
jft  Brcj Ai^ikKi'il    I'-^ill    U«  (Ik'  pLftWII  oC  thiW  «lN 
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terraneous  chambers,  sufficiently  to  discrimiDate  objects  in 
that  sombre  light.  We  remained  for  several  minutes  without 
speaking,  or  looking  particularly  at  each  other :  at  length, 
when  more  familiarized  to  the  cavern,  ray  companion  still 
remaining  silent,  I  expressed  some  fear  of  having  been  too 
warm  in  my  description,  and  that  like  most  other  objects, 
the  reality  fell  short  of  the  anticipated  pleasure.  He  sooa 
relieved  my  anxiety  by  declaring,  that  however  highly  he 
had  raised  his  imagination,  he  was  so  absorbed  in  astonish- 
ment and  delight,  on  entering  this  stupendous  scene,  as  to 
forget  where  he  was.  He  had  seen  the  most  striking  ob- 
jects of  art  in  Italy  and  Greece;  but  never  any  thing  which 
filled  his  mind  with  such  extraordinary  sensations.^'  So 
enraptured  was  this  artist  with  the  spot,  that  after  staying 
until  a  late  hour,  he  quitted  it  most  reluctantly. 

The  caves  of  the^sle  of  Elepbanta  cannot  be  safficientlv 
admired,  when  the  immensity  of  such  an  undertaking,  the 
number  of  artificers  employed,  and  the  extraordinary  ge- 
nius of  its  projector,  are  considered,  in  a  country  until  lately 
accounted  rude  and  barbarous  by  the  now  enlightened  ua- 
tions  of  Europe.  Had  this  work  been  raised  from  a  foun- 
dation, like  other  structure,  it  would  have  excited  the  admi- 
ration of  the  curious ;  but  when  the  reflection  is  made, 
that  it  is  hewn  Inch  by  inch  in  the  hard  and  solid  rock,  how 
great  must  the  astonishment  beat  the  conception  and  com- 
pletion of  the  enterprize ! 

TEMPLES   OP   SALSETTE. 

High  over-head,  sublime. 
The  miglily  gate-way's  storied  roof  was  spreail, 
Dwaifiuru  the  puny  piles  of  younger  lime. 
With  the  (loeds  of  days  of  yore, 
The  ample  roof  was  sculptured  o'er, 
And  many  a  firod-like  form  there  met  the  eye, 
And  many  an  enibl(rtr>riark  of  mystery. 
Such  was  the  city,  whose  superb  abodes' 
SeemM  scoop  d  by  giiints  for  the  immortal  gods. 
Now  all  is  siU^ice  dread, 
Silence  piofuund  and  rtoad, 
Tlie  everlasting  stillness  of  the  deep! 

SorTHST. 

The  excavations  of  the  Island  of  Salsette,alsoconti^ous 
to  Bombay,  a/e  hewn  in  the  central  mountains.  The  gre.it 
temple  is  excavated  at  some  distance  from  the  summit  of  a 
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of  two  roons^  a  portico  BDd  benches,  cut  in  the  rock.  To 
OKh  is  anneied  a  cistern  of  about  three  cubic  feet,  also 
hewn  in  the  rociL,  for  the  preservation  of  rain-water. 
Some  of  these  excavations  are  larger  and  better  finished 
than  others ;  and  a  few,  although  inferior  in  size  and  decora** 
tioDyin  their  general  effect  resemble  the  principal  temple. 

The  whole  appearance  of  this  excavated  mountain  in* 
dicates  it  to  have  had  a  city  hewn  in  its  rocky  sides,  capable 
of  containing  many  thousand  inhabitants.  The  largest  tem* 
pie  was,  doubtless,  theu-  principal  place  of  worship;  and 
the  smaller,  on  the  same  plan,  inferior  ones.  The  rest  were 
appropriated  as  dwellings  for  the  inhabitants,  difieridg  in 
■size  and  accommodation  according  to  their  respective  nuiks 
in  society;  or,  as  it  is  still  more  probable,  these  habitations 
were  the  abode  of  religious  brahmins,  and  of  their  pupils, 
when  India  was  the  nursery  of  art  and  science,  and  the  na« 
tions  of  Europe  were  involved  in  ignorance  and  barbarbm. 

MAUSOLEUM  OF  HTDBR  ALLY. 
[Set  Plate,  JVo.  28.] 
Thts  splendid  monument  of  oriental  grandeur  is  situated 
at  ilie  western  extremity  of  the  great  garden  of  Seringapa- 
;om1,  a  city  of  liiudostan,  and  capital  of  the  Mysore  ter- 
ritory. It  IS  surroiiudt  ci  by  a  grove  of  beautiful  cypress- 
trees,  und  was  erected  by  Tippoo  Saib  in  honour  of  the 
deceased  sovereign,  his  father.  Beneath  tombs  of  black 
marble,  elevated  about  eighteen  inches  from  the  ground, 
lie  the  bodies  ofHydcrAlly,  his  consort,  and  Tippoo  Saib. 
They  are  covered  with  rich  cloths,  and  have  canopies  over 
them.  The  whole  of  this  sumptuous  edifice  Is,  togethei 
with  its  dome,  supported  by  brilliantly-polished  black  mar- 
ble colunms.  It  is  surrounded  by  a  magnificent  area,  with- 
in which  the  fakirs  have  ^lis  allotted  to  them ;  and  on  an 
elevated  platform  are  the  tombs  of  several  fiaithful  servants. 
The  mosque  annexed  to  it  is  flanked  by  two  towers.  The 
iVIoulahs  stationed  there  are,  through  the  liberality  of  the 
British  government,  still  allowed  two  thousand  pagodas 
er  annum  to  read  the  Koran;  and  three  pagodas  are  dai  - 
ly  distributed  in  charity  at  the  mausoleum. 
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(I'^'p  v^Ulci  And  Qver  wide  nveri']  by  istiani  of  aicbc^ft :  iei 
,^  QLi^sy  pan»  ie  Ut]iijhEe<)  if  Ercibkd^  to  damrnund  ;fn^onuil 
),  ."i^ita*^:  mtl  ai  iht  disiunce  of  mrarly  every  hnDxIjwcivjirri* 

1  jQO  luaMj  tHjlLti  *ome  \\ifVi,  wlit:rii  Lii^^i  clangor  ts  -j'}"  t- 
^hended,  it  is  not  equally  strong  or  complete^  and  towards 
the  N.  W.  consists  merdy  of  a  strong  rampart  of  earth. — 
ISear  Koopekoo  it  is  twenty-five  feet  in  height,  and  the  top 
'  about  fifteen  feet  thick:  some  of  the  towers,  which  are 
square,  are  forty-eight  feet  high,  and  about  fortj  feet  in 
Tvidtb.  The  stone  employed  in  the  foundations,  angle*,  &c. 
\s  a  strong  grey  granite*,  but  the  materials  for  the  greater 
part  consist  of  blotah  bricks,  and  the  mortar  it  remarkably 
pure  and  white. 

The  area  of  the  construction  of  this  great  barrier,  wii/cft 
has  been  and  will  continue  to  be  the  wonderand  admiration 
ofagesjis  considered  by  Sir  George  Staunton  as  having  been 
A    absolutely  ascertained ;  and  he  asserts  that  it  has  existed  for 
'   two  thousand  years.    In  this  assertion  be  appears  to  lare 
,      followed  Du  Halde,  who  informs  us  that  « this  pr^ilg*?"* 
,      work  was  constructed  two  hundred  and  fifteen  ye^rs  before 
L.  the  birth  of  Christ,  by  order  of  the  first  Emperor  of  the 
^  family  of  Tsin,  to  protect  three  large  provinces  from  ifte 
irruptions  of  the  Tartars."     However,  in  the  Historyof 
China,  contained  in  his  first  volume,  he  ascribes  this  erec- 
tion to  the  second  Emperor  of  the  dynasty  of  Tsm,  namea 
Chi  Home  Ti ;    and  the  date  immediately  Pf*f7"'^,?? 
flnrrr.iivf  cMMs  r . ,  n ,  i  nirtion  is  the  year  137  befo'e  i^e 
bjEili  L-r  i  kr  I . j  -      f  [ ..  1 1  c  t  suspicions  may  arise,  not  onjy  co 

fcmiflS  t^t  ^f"^"^''  *'*'■"  "►»'«  wor''  ''"'i"i!'?i,:JSie  annals 
^bti«lt  l«  ^^  purity  BRd  precision  of  t^e  Chinese  annais 
.^  E^o«iL  Mr.  Ikll,  who^sidedsometimemChm.,and 
«ho«  iravtli  we  deservedly  esteemed  for  the  '^^^^^^ 
ihrir  inf*.rm.t\t>iv,  w^^*T^»  us  tl»at  thU  waU  was  bu  It  wn^ 
^-hfn-  H(i,n.i  tUc  veer  ll60,  by  one  of  the  Emperors,  to^ 
vin,  rUi.  rr^-nucn'iipair^ionsof  the  Mong"**' V ?, W.r  es- 
«M*  cavaJi^  LUHdiQiTivnEe  the  provinces, and  eneciu.^^^ 


I 


"*  ^N<.rp  -,,,„  „,.fEj,,  fcj4,ld  be  assembled  to  opp<»«  ' 

i^t  this  wall  is  not  mentioned  by  "^Z 

■  i.^.ewritingsboa»tahigberaiit2J^'5 

■>  ...jaoditissarprisinetbatuJ^ 

i^^H  r.i.r?o,  who,  admitting  that  he  wtMw 


i«»  WONDERS  OF  ART, 

deep  rallies  and  over  wide  rivers,  by  means  of  arches :  in 

«   mjBiDy  parts  it  is  doubled  or  trebled,  to  command  important 

^passes ;  and  at  the  distance  of  nearly  every  hundred  yards 

'^s  a  tower  or  massive  bastion.     lis  extent  is  computed  at 

1 500  miles ;  but  in  some  parts,  where  less  danger  is  appre* 

S^  hended,  it  is  not  equally  strong  or  complete,  and  towards 

the  N.  W.  consists  merely  of  a  strong  rampairt  of  earths*- 

^  Near  Koopekoo  it  is  twenty-five  feet  in  height,  and  the  top 

\  about  fifteen  feet  thick:  some  of  the  towers,  which  are 

/  square,  are  forty-eight  feet  high,  and  about  fony  feet  in 

*  nidth.   The  stene  employed  in  the  foundations, angles, &c. 

.      \&  a  strong  grey  granite;  but  the  materials  for  the  greater 

part  consist  of  bluish  bricks,  and  the  mortar  is  remarkably 

pure  and  white. 

The  area  of  the  construction  of  iliis  great  barrier,  which 
has  been  and  will  continue  to  be  the  wonder  and  admiration 
ofagesjis  considered  by  Sir  George  Staunton  as  having  been 
V  absolutely  ascertained ;  and  he  asserts  that  it  has  existed  for 
\  two  thousand  years.    In  this  assertion  he  appears  to  have 
followed  Du  Halde,  who  informs  us  that  '^  this  prodigious 
work  was  constructed  two  hundred  and  fifteen  years  before 
^^  the  birth  of  Christ,  by  order  of  the  first  Emperor  of  the 
I   family  of  Tsin,  to  protect  three  large  provinces  from  the 
irruptions  of  the  Tartars."    However,  in  the  History  of 
'   China,  contained  in  his  first  volume,  he  ascribes  this  erec* 
'   tion  to  tlie  second  Emperor  of  the  dynasty  of  Tsin,  named 
I      Chi  Hoang  Ti ;   and  the  date  *  immediately  preceding  the 
I      aarrative  of  this  construction  is  the  year  137  before  the 
birth  of  Christ.     Hence  suspicions  may  arise,  not  only  coa- 
^      cerning  the  epoch  when  this  work  was  undertaken,  but  aJso 
relatively  to  the  purity  and  precision  of  the  Chinese  annals 
in  general.     Mr.  Bell,  who  resided  some  time  in  China,  and 
whose  travels  are  deservedly  esteemed  for  the  accur^icy  of 
their  information,  assures  us  that  this  wall  was  built  some* 
■^    V  here  about  the  year  1 160,  by  one  of  the  Emperors,  to  pre- 
vent the  frequent  incursions  of  the  Monguls,  whose  numer- 
ous cavalry  used  to  ravage  the  provinces,  and  effect  their  es- 
rape  before  an  army  could  be  assembled  to  oppose  them. 
Renciudot  observes  that  this  wall  is  not  mentioned  by  any 
oi  lenta!  geographer  whose  writings  boast  a  hieher  antiquity 
;  »«an  tjirce  hundred  years ;  and  it  is  surprising  that  it  should 
"^pcd  Marco  Paulo,  who,  admitting  that  he  entered 
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deep  vaUi«s  and  orer  wiic  rivers,  by  ne«ns  of  arcliet :  in 

q.  n»Dj  p*rts  it  isd«abled  or  trebled,  to  comnaod  important 

Cv .passes ;  and  at  the  dtstuice  of  Deu-ly  every  huodred  yan\% 

*%  a  tover  or  mssive  bastion.     lu  extern  is  computed  at 

1 500  miles ;  but  ia  aome  parts,  whten  Ion  danger  is  appre- 

^  bended,  it  n  not  equally  strong  or  complete,  and  towards 

die  N.  W.  coQusts  merely  of  a  strong  rampart  of  earth. — 

Near  Koopekoo  it  b  twenty-five  feet  in  beight,  and  the  lop 

about  fil\een  feet  thick:  some  of  the  towers,  which  am 

.'  !M]iiare,  are  forty-«igbt  feel  high,  and  abcMit  forty  feet  in 

'    vidtfa.   The  staoe  employed  in  the  foundations,  angles,  &ic. 

t5  a  strong  grey  granite  j  but  the  materials  (or  the  greater 

"*      part  cousist  of  bluish  bricks,  and  tbe  rooitar  U  remarkably 

pure  and  white. 

I  The  area  of  the  construction  of  (hts  great  barrier,  which 

has  been  and  will  continue  to  be  the  wonderainl  admiration 

ofages,  is  considered  by  Sir  George  Staunton  as  having  been 

X    absolutely  ascertained ;  and  be  asserts  tliat  it  has  existed  for 

'    two  thousand  years.    In  this  assertion  he  appears  to  have 

foJiowed  I>u  Halde,  who  informs  us  that  "  this  prodigious 

'.       work  was  constructed  two  hundred  and  fifteen  ye^rs  before 

L~r  the  birth  of  Christ,  by  order  of  the  first  Emperor  of  the 

family  of  Tsin,  to  protect  three  large  provinces  from  the 

t  'Uiuff  ciinimnrt^  Til  hi*  ("ml  v^lumei  li*  aK<rrthv«  iltiv  rtrr 

f  ■*▼  nj  I!,...     -  ^     ■       '    -    - 

tarnliii''' 
lilnli  ^' 
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•^"   JJ  -  A-aluraf  Road  under  the  Mount^jn  ofPiKfM. 
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China  by  a  difiereat  route,  can  hardly  be  supposed,  during 
ills  loDg  residence  in  the  north  of  China,  and  in  the  country 
of  the  Monguls,  to  have  remained  ignorant  of  so  stupen* 
tlous  a  work.  Amid  these  difficulties,  it  may  be  reasonably 
conjectured,  that  similar  modes  of  defence  had  been  adopt- 
ed in  different  ages ;  and  that  the  ancient  rude  barrier,  hav- 
ing fallen  into  decay,  was  replaced,  perhaps  after  the  inva- 
sion of  Singis,  by  the  present  erection,  which,  even  from 
its  state  of  preservation,  can  scarcely  aspire  to  a  very  re- 
mote antiquity. 

PORCBLAIN    TOWER    AT  NANKIX. 

This  elegant  and  commodious  building,  a  very  correct 
idea  of  which  may  be  formed  from  the  cut,  may  be  regar- 
ded as  a  fine  specimen  of  oriental  pagodas.  The  tower  is 
about  two  hundred  feet  in  height,  and  derives  its  name  from 
its  having  a  chain  or  porcelain  coating.  The  Portuguese 
were  the  first  to  bestow  on  these  superb  edifices  the  title  of 
pagodas,  and  to  attribute  them  to  devotional  purposes. — 
There  can  be  little  doubt,  however,  that  ir  many  uistanccs 
they  have  been  rather  erected  as  public  rnemoriais  or orua- 
ments,  like  the  columns  of  tlv  0:-«its  and  Komans. 

Mr.  Ellis  in  his  Journal  of  tlie  hre  I'.nilr<i'*'«y  to  Chins. 
relates  that,  in  the  company  of  three  gentlemen  of  the 
Embassy,  he  succeeded  in  passing  completely  through 
the  uninhabited  jiart  of  the  city  of  Nankin,  and  in  reach- 
ing the  gateway  visible  from  the  Lion  Hill.  The  object  of 
the  party  was  to  have  penetrated  through  the  streets  to  the 
Porcelain  Tower,  apparently  distant  two  miles.  To  this, 
however,  the  soldiers  who  accompanied  them,  and  who 
from  their  willingness  in  allowing  them  to  proceed  thus  far, 
were  entitled  to  consideration,  made  so  many  objections, 
that  they  were  forced  to  desist,  and  to  content  themselves 
with  proceeding  to  a  temple  on  a  neighbouring  hill,  from 
which  they  had  a  complete  view  of  the  city.  From  this 
station  the  Porcelain  Tower  presented  itself  as  a  most  magw 
nificent  object. 

TUB   SHOEMAOOO   AT    PEGU. 
[See  Platf,  Ac.  72.] 

The  object  in  Pegu  that  most  attracts  and  most  merits 
notice,  says  Mr.  Svmes  in  his  Embassy  to^v a,  ^  the 


690  THE  SHOEMADOO  AT  PEGC. 

noble  edifice  of  Shoemadoo,  or  the  Goideo  Supreme.— 
This  eztraordinaffy  pile  of  buildings  is  ereeted  ou  a  double 
terrace,  one  raised  upon  another.  The  lower  and  greater 
terrace  is  about  ten  feet  above  the  natural  level  of  the 
ground,  forming  an  exact  parallelogram :  the  upper  and 
lesser  terrace  is  similar  In  shape,  and  rises  about  twenty 
feet  above  the  lower  terrace  or  thirty  above  the  level  ot 
the  country.  I  judged  a  side  of  the  lower  terrace  to  be 
1391  feet;  of  the  upper  684.  The  walls  that  sustained 
the  sides  of  the  terrace,  both  upper  and  lower,  are  in  a  ru- 
inous state ;  they  were  formerly  covered  with  plaster, 
wrought  into  various  figures ;  the  area  of  the  lower  is  strew- 
ed with  the  fragments  of  small  decayed  buildings,  but  the 
upper  is  kept  free  from  filth,  and  is  in  tolerable  good  order. 
There  is  reason  to  conclude  that  this  building  and  tbe  for- 
tress are  coeval,  as  the  earth  of  which  the  terraces  are  com- 
posed appears  to  have  been  taken  from  the  ditch ;  there  be- 
ing no  other  excavation  in  the  city,  or  in  its  neighbourhood^ 
that  could  have  afibrded  a  tenth  part  of  the  quantity. 

The  terraces  are  ascended  by  nights  of  stone  steps,  which 
are  now  broken  and  neglected.  On  each  side  are  dwell- 
ings 01  the  Rhahaans,  raised  on  timbers  four  or  five  feet 
from  the  ground ;  these  houses  consist  only  of  a  large  hall : 
rhe  wooden  pillars  that  support  them  are  turned  with  neat- 
ness ;  the  roofs  are  covered  with  tiles,  and  the  sides  are 
made  of  boards ;  and  there  are  a  number  of  bare  benches 
in  every  house,  on  which  the  Rhahaans  sleep ;  but  we  saw 
no  other  furniture. 

Shoemadoo  is  a  pyramidical  building  composed  of 
brick  and  mortar,  without  excavation  or  aperture  of  any 
sort ;  octagonal  at  the  base,  and  spiral  at  tbe  top ;  each  side 
of  the  base  measures  1 62  feet ;  this  immense  breadth  di- 
minishes abruptly,  and  a  similar  building  has  not  unaptly 
been  cqmpared  in  shape  to  a  large  speaking  trumpet. 

Six  feet  from  the  ground  there  is  a  wide  projection  that 
surrounds  the  base,  on  the  plane  of  which  are  fifty-seven 
small  spires  of  equal  size,  and  equidistant ;  one  of  them 
measured  twenty-seven  feet  in  height,  and  forty  in  cir- 
curtiference  at  the  bottom.  On  a  higher  ledge  there  is  an- 
other row  consijjting  of  fifty-three  spires  of  similar  shape 
an<i  mcasuremenr. 

^at  variety  of  mouldings  encircle  the  building  j 
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fttid  ornaments  some  what  reserobliog  the  fleur-de-lys 
surround  the  lower  part  of  the  spire ;  circular  mouldings 
likewise  girt  it  to  a  considerable  height)  above  which  there 
are  ornaments  in  stucco  not  unlike  the  leaves  of  a  Corin- 
thian capital ;  and  the  whole  is  crowned  by  a  Tee,  or  um- 
brella, of  open  iron-work|  from  which  rises  a  rod  with  a 
gilded  pennant. 

The  tee  or  umbrella  is  to  be  seen  on  every  sacred  build- 
jog  that  is  of  a  spiral  form ;  the  raising  and  consecration  of 
tbls  last  and  indispensible  appendage,  is  an  act  of  high  re- 
ligious solemnity,  and  a  season  of  festivity  and  relaxation. 
The  present  king  bestowed  the  tee  that  covers  Shoemadoo. 
It  was  made  at  the  capital  j  and  many  of  the  principal  no- 
bility came  down  from  Ummerapoora  to  be  present  at  the 
ceremony  of  its  elevation. 

The  circumference  of  the  tee  is  fifty-six  feet;  it  rests  on 
an  iron  axis  fixed  in  the  building,  and  is  farther  secured  by 
large  chains  strongly  rivetted  to  the  spire.  Round  the 
lower  rim  of  the  tee  are  appended  a  number  of  bells,  which 
agitated  by  the  wind,  make  a  continual  jingling. 

The  tee  is  gilt,  and  it  is  said  to  be  the  infenttoa  of  the 
king  to  gild  the  whole  of  the  ^pire.  ^il  ihc  lesser  p3^;»> 
das  are  ornaciented  with  pfoportionabi*?  umbrellas  of  sim- 
ilar workmanship,  which  art  likewise  ciicircled  by  small 
bells. 

The  extreme  height  of  the  edifice,  from  the  level  of  the 
country,  is  361  feet,  and  above  the  interior  terrace,  331 
feet. 

On  the  south-east  angle  of  the  upper  terrace  there  are 
two  handsome  saloons,  or  kioums,  lately  erected,  the  roofs 
composed  of  diflerent  stages,  supported  b^  pillars;  we 
judged  the  length  of  each  to  be  about  sixty  feet,  and  the 
breadth  thirty :  the  ceiling  of  one  is  already  embellished 
with  gold  leaf,  and  the  pillars  are  lackered ;  the  decoration 
of  the  other  is  not  yet  completed.  They  are  made  entirely 
of  wood ;  the  carving  on  the  outside  is  laborious  and  mi« 
Dute :  we  saw  several  unfinilhed  2gures  of  animals  and 
men  in  grotesque  attitudes,  \^icli  were  designed  as  orna- 
ments for  different  parts  of  4he  building.  Some  images  of 
Gaudma,  the  supreme  object  of  Birman  adoration,  lay  scat« 
tered  around. 

At  each  angle  of  the  interior  and  higher  terrace,  there 
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is  a  temple  67  feet  high,  resembling,  in  mintaturey  the 
great  temple :  in  front  of  that,  in  tfan!  south-west  corner, 
are  four  gigantic  representations,  in  masonry,  of  Palloo,  or 
the  evil  genius,  half  beast,  hall  human,  seated  ou  their 
hanis,  each  with  a  large  club  on  t^  right  shoulder.  The 
Puiulic  who  accompanied  me,  said  that  they  resembled  the 
Rakuss  of  the  Hindoos.  These  are  guardians  of  the  tern* 
pie. 

Nearly  in  the  centre  of  the  east  face  of  the  area  are  tw© 
human  figures  in  stucco,  beneath  a  gilded  umbrella ;  one, 
standing,  represents  a  man  with  a  book  before  him  and  a 
pen  in  his  haud^  he  is  called  Thasiamee,  the  recorder  of 
mortal  merits  and  mortal  misdeeds ;  the  other,  a  female 
fig  ire  kneeling,  is  Mahasumdera,  the  protectress  of  the 
universe,  so  long  as  the  universe  is  doomed  to  last  3  but 
when  the  time  of  general  dissolution  arrives,  by  her  hand 
the  world  is  to  be  overwhelmed  and  everlastingly  de- 
stroyed. 

A  small  brick  building  near  the  north-east  angle  coo- 
tains  an  upright  marble  slab,  four  feet  high,  and  three  feet 
wide :  there  is  a  long  legible  inscription  on  it.  I  was  told 
it  was  an  account  of  the  donations  of  pilgrims  of  only  a 
recent  date. 

Along  the  whole  extent  of  the  north  face  of  the  upper 
.terrace,  there  is  a  wooden  shed  for  the  convenience  of  de- 
votees who  come  from  a  distant  part  of  the  country.  On 
the  north  side  of  the  temple  are  three  large  bells  of  good 
workmanship,  suspended  nigh  the  ground,  between  pillars ; 
several  deers'  horns  lie  strewed  around ;  those  who  come 
to  pay  their  devotions  first  take  up  one  of  the  horns,  and 
strike  the  bell  three  times,  giving  an  alternate  stroke  to  the 
ground :  this  act,  I  was  tuld,  is  to  announce  to  the  spirit  of 
Gaudma  the  approach  of  a  suppliant.  There  are  several 
low  benches  near  the  foot  of  the  temple,  on  which  the  per- 
son who  comes  to  pray,  places  his  otTerlng,  commonly 
consisting  of  boiled  rice,  a  plate  of  sweetmeats,  or  cocoa- 
nut  fried  in  oil ;  when  it  is  given,  the  devotee  cares  not 
what  becomes  of  it ;  the  crows  and  wild  dogs  often  devour 
It  in  presence  of  the  donor,  who  never  attempts  to  disturb 
the  animals.  I  saw  several  plates  of  victuals  disposed  of 
in  this  manner,  and  undej*stood  it  to  be  the  case  with  all 
that  w?is  broualit. 
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There  are  many  small  temples  on  the  areas  of  both  ter- 
races, which  are  neglected,  and  suffered  to  fall  into  decay. 
Numberless  images  of  Gaudma  lie  indiscriminately  scat- 
tered. A  pious  Birman  who  purchases  an  idol,  first  pro- 
cures the  ceremony  of  consecration  to  be  performed  by 
theRhahaans;  he  then  takes  bis  purchase  to  whatever 
sacred  building  is  most  convenient,  and  there  places  it  in 
the  shelter  of  a  kioum,  or  on  the  open  grouad  before  the 
temple ;  nor  does  he  ever  again  seem  to  have  any  anxiety 
about  its  preservation,  but  leaves  the  divinity  to  shrdt  for  it- 
self. Some  of  those  idols  are  made  of  marble  that  is  found 
in  the  neighbourhood  of  the  capital  of  the  Birman  domin- 
ions, and  admits  of  a  very  fine  polish ;  many  are  formed 
of  wood,  and  gilded,  and  a  few  are  of  silver ;  the  latter,  how- 
ever, are  not  usually  exposed  and  neglected  liker^he  others. 
Silver  and  gold  is  rarely  used,  except  in  the  composition 
of  household  gods. 

On  both  the  terraces  are  a  number  of  white  cylindri^nl 
Oags,  raised  on  bamboo  poles ;  these  flags  are  pec. in  U' 
the  Rhahaans,  and  are  considered  as  emblematical  oi  {ui< 
rity,  and  of  their  sacred  function.  On  the  top  of  the  staf 
there  is  a  henza,  or  goose,'  the  symbol  both  cif  the  Birman 
and  Pegu  nations. 

THE    COLOSSAL   FIGURE    OF  JUPITER  PLUVIUS,   OR  jTVTIE 
OF  FATHER  APPENINE,   AT  FRATOLINO,   IN  ITAIV. 

[See  Plate,  J<o,  74.]  * 

Statues  above  the  ordinary  size,  were  named  by  th- 
ancients,  Colossiy  from  a  Greek  word  which  sij^uifics 
*  Members.'  That  at  Rhodes  was  the  most  famous,  exc 
cuted  by  Carelus,  a  pupil  of  Lysippus.  There  worn  st^v- 
eral  at  Rome;  the  most  considerable  was  that  oi  V*  pn- 
sian,  in  the  amphitheatre,  that  bore  the  name  o^  <.'«»iis^i. 
Claudius  caused  a  colossal  statue  of  himself  to  be  .a.jeu 
on  a  rock  exposed  to  the  sea  waves,  in  front  of  the  port  of 
Ostium.  Nero  had  his  person  and  figure  painted  on  u  Hih 
en  cloth,  120  feet  in  height.  In  the  Court  of  the  Capitol, 
and  in  the  Place  Farnesi,  &c.  are  colossi,  either  entire  or 
mutilated. 

The  space  in  which  stands  this  enormous  statue,  is 
planted  round,  on  all  sides,  with  lofty  fir  and  beech  trees, 
the  trunks  of  Which  arc  hid  by  a  wood  of  laurel,,  whcrem 
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uiches  have  been  cut  for  statues.     The  middle  part  »  a 
^  green  lawn,  and  at  a  little  distance,  is  a  semicircular  basio 
of  water,  behind  which  rises  the  colossal  statue  of  Father 
Appenine. 

Enchased,  as  it  were,  in  the  groves,  it  can  only  be  sur- 
veyed in  front,  and  from  a  point  of  view  marked  by  the 
artist,  in  the  adjoining  engraving. 

Elevated  on  a  base  to  appearance  irregular,  and  of  it- 
self lofty,  at  which  the  astonished  spectator  arrives  ihroogh 
two  balustrades  that  run  round  the  basib,  this  Colossus, 
at  first,  looks  like  a  pyramidal  rock,  on  which  the  hand 
of  man  might  have  executed  some  project  analogous  to 
what  the  statuary  Stasicrates  had  conceived  respecting 
Mount  Athos,*  and  which  Alexander  nobly  rejected.  But 
soon  he  recognizes  the  genius  of  a  pupil  and  worthy  rival 
of  Michael  Angelo. 

It  was,  in  fact,  John  of  Bologna,  who,  by  an  inspira- 
tion derived  from  the  ancients,  has  executed  their  beau 
ideal  of  Jupiter  Pluvius.  This  name  seems  more  suitable 
to  the  figure  than  that  of  Father  Appenine,  which  has  been 
assigned  to  it.  The  style,  in  point  of  magnitude,  is  of  the 
largest,  and  the  character  of  the  head  is  in  perfect  conform- 
ity to  the  subject.  His  brows  and  front  brave  the  tem- 
pest, and  seem  the  region  of  the  hoar  frost;  his  locks  de- 
src«iu  in  icicles  on  his  broad  shoulders,  and  the  flakes  of 
his  immense  beard  resemble  stalactites ;  his  limbs  seem 
covered  with  rime^but  with  no  alteration  in  their  contour, 
or  in  the  form  of  the  muscles. 

To  add  to  the  extraordinary  effect,  about  the  head  is  a 
kind  of  crown,  formed  of  little  jetteaux,  that  drop  on  the 
shoulders  and  trickle  down  the  figure,  shedding  a  sort  of 
supernatural  lustre,  when  irradiated  by  the  sun. 

It  would  be  difficult  to  imagine  a  composition  more  pic- 
turesque and  perfect  in  all  its  proportions.  The  figure 
harmonizes  with  the  surrounding  objects,  but  its  real  mag>» 

^  *  Stasicrates  proposed  to  Alexander,  to  transform  Mount  Atbos 
'into  a  most  durable  statue,  and  one  that  would  be  most  prominent 
to  a  world  of  beholders.  His  left  hand  to  contain  a  city,  p<^opIed 
with  10,(K)0  inhabitants,  and  from  the  right  a  great  river  to  flow, 
its  waters  d^^rending  to  the  sea.  The  proposition  of  this  gitjant- 
csqiie  monument  was  rejected  by  Alexander,  exrlaiir.uig,  •'  Tho 
pnssage  ol  Mount  Caucasus,  the  Tanaip,  and  the  Caspian,  which 
^^ave  forced,  shall  be  my  monuments." 
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Bitude  is  best  shewn  by  comparison  with  the  groupes  pro- 
menading about  the  water,  and  which  in  comparison,  at  a 
certain  distance,  resemble  pigmies,  A  nearer  approach 
eihibits  a  tnily  striking  proportion  of  the  limbs. 

A  number  of  apartmenu  have  been  fabricated  in  the 
interior,  and  within  the  head  is  a  beautiful  belvidere, 
wherem  the  eye-balls  serve  for  windows.  The  eatremi- 
ties  are  of  stone;  the  tronk  is  of  bricks  overiaid  with  a 
mortar  or  cement  that  has  centrected  the  hardness  of 
marble,  and  which,  when  fresh,  it  was  easy  to  model  in 
due  forms. 

It  b  related  in  the  life  of  John  of  Bologna,  that  several 
of  his  pupils,  unaccustomed  to  work  with  hand,  while 
engaged  in  this  work,  forgot  the  correct  standard  of  dimen- 
sions, both  as  to  the  eye  and  hand,  and  that  Father  Appe- 
nine  and  his  enormous  muscles  made  them  spoil  a  number 
of  statues. 

The  greatest  difficulty  in  the  workmanship  was  to  im- 
press on  the  mass,  the  character  of  monumental  durability. 
The  artist  has  succeeded  in  uniting  the  rules  of  the  statuary 
with  those  ol  construction,  in  combining  the  beauty  of  the 
one  with  the  solidity  of  the  other.  All  the  parts  refer  to  a 
common  centre  of  gravity,  and  the  members  are  arranged 
so  as  to  serve  for  a  scaffolding  to  the  body,  without  impair- 
ing Its  dignity  or  magnitude. 

The  colossal  statues  of  the  ancients  may  have  suggested 
tlie  idea  of  this  configuration,  or,  as  before  hinted,  the 
artist  may  have  aimed  to  represent  the  Jupiter  Pluvius 
However,  it  seems  probable  that  Poussin,  in  his  painting 
of  the  Plains  of  Sicily,  has,  from  this,  formed  his  Poly- 
phemus, seated  on  the  summit  of  a  lofty  rock.  From  the 
beauty  of  its  proportions,  and  skill  in  the  execution,  all  ar- 
tisu  who  have  to  work  on  colossal  figures,  ought  to  cherish 
the  preservation  of  this,  as  an  imposing  object,  that  cannot 
be  too  profoundly  studied. 

THE   HANGINO  TOWCE  OF  FISA,    IN  TUSCANY. 

This  celebrated  tower,  likewise  called  Campanile,  on 
account  of  its  having  been  erected  for  the  purpose  of  con- 
taining bells,  stands  in  a  square  close  to  the  cathedral  of 
Pisa.  It  is  built  entirely  of  white  marble,  and  is  a  beautiful 
cylinder  of  eight  stories,  each  adorned  with  a  round  of 
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columns,  rising  one  above  another,  itinclines  so  far  on 
one  side  from  Sie  perpendicular,  that  in  dropping  a  plum* 
met  from  the  top,  which  is  188  feet  in  height,  it  falls  l6 
feet  from  the  base.  Much  pains  have  been  taken  by  con- 
noisseurs to  prove  that  this  was  done  purposely  by  the  ar- 
chitect ;  but  it  IS  evident  that  the  inclination  has  proceeded 
from  another  cause,  namely,  from  an  accidental  subsidence 
of  the  foundation  on  that  side.  The  pillars  are  there  con- 
siderably sunk;  and  this  is  also  the  case  with  the  very 
threshold  of  ambition,  meant  to  shew  how  far  he  could 
with  safety  deviate  from  .the  perpendicular,  and  thus  dis- 
play a  nov«l  specimen  of  his  art,  he  would  have  shortened 
the  pilasters  on  that  side,  so  as  to  exhibit  them  entire, 
without  the  appearance  of  sinking. 

THE    COLISEUM  AT  ROMB. 
[See  Plate,  A*o.  75.] 

Os  approaching  the  majestic  ruins  of  this  vast  amphi- 
theatre,  the  most  stupendous  work  of  the  kind  antiquity  can 
boast,  a  sweet  and  gently-moving  astonishment  is  the  first 
sensation  which  seizes  the  beholder ;  and  soon  afterwards 
the  grand  spectacle  swims  before  him  like  a  cloud.  To 
give  an  adequate  idea  of  this  sublime  building,  is  a  task  to 
which  the  pen  is  unequal :  it  must  be  seen  to  be  duly  ap-^ 
preciated.  It  is  upwards  of  1 600  feet  in  circumference,  and 
of  such  an  elevation  that  it  has  been  justly  observed  by  a 
writer,  Amraiamus,  "the  human  eye  scarcely  measures  its 
height."'  Nearly  the  one  half  of  the  external  circuit  still 
remains,  consisting  of  four  tiers  of  arcades,  adorned  with 
columns  of  four  orders,  the  Doric,  Ionian,  Corinthian,  and 
Composite.  Its  extent  may,  as  well  as  its  elevation,  be  es- 
timated  by  the  number  of  spectators  it  contained,  amount-- 
ing  according  to  some  accounts,  to  eighty  thousand,  and 
agreeably  to  others,  to  one  hundred  thousand. 

Thirty  thousand  captive  Jews  are  said  to  have  been  en- 
gaged by  Vespasian,  whose  name  it  occasionally  bears,  in 
the  construction  of  this  vast  edifice;  and  they  have  not  dis- 
credited their  forefathers,  the  builders  of  Solomon's  temple^ 
by  the  performance.  It  was  not  finished,  however,  until 
the  reij/nof  his  son  TitUd,  Who,  on  the  first  day  of  its  bein^ 
opened  introduced  into  the  arena  not  less  than  5000,  or, 
according  to  DioCassius,  9000  wild  beasts,  between  whom. 
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Actium.  Among  its  splendid  monuments  of  antiqoity,  the 
Anriphitheatrey  being  infinitely  better  preserved  than  those 
•f  Rome  and  Verona,  is  the  finest  monument  of  the  kind 
now  extant  It  was  buih  in  the  reign  of  Antonius  Pius,  who 
contributed  a  large  sum  of  moaey  towards  its  erection.  It 
is  of  an  oval  figure,  1080  feet  in  circumference,  sufficiently 
capacious  to  contain  twenty  U^^nd  spectators.  The  ar- 
chitecture u  of  the  Tuscan  o^H^ixty  feet  high,  composed 
•f  two  open  galleries,  built  one  over  another,  consisting 
each  "of  sixty  aroades.  The  entrance  into  the  arena  was 
by  four  great  gates,  with  porticoes ;  and  the  seats,  of  which 
there  were  thirty,  rising  one  above  another,  consisted  of 
great  blocks  of  stone,  many  of  which  still  remain.  Over 
tne  north  gate,  appear  two  bulls,  in  alto-relievo,  extremely 
well  executed,  emblems  which,  according  to  the  usage  of 
the  Romans,  signified  that  the  amphitheatre  was  erected 
at  the  expence  of  the  people.  In  other  parts  are  heada^ 
busts,  and  other  sculptures  in  bass-reliefs. 

This  magnificent  structure  stands  in  the  lower  part  of  the 
city,  and  strikes  the  spectator  with  awe  and  veneration. 
The  external  architecture  is  almost  entire  in  its  whole  cir- 
cuit. It  was  fortiOed  as  a  citadel  by  the  Visigoths,  in  the  be- 
ginning of  the  sixth  century :  they  raised  within  it  a  castle, 
two  towers  of  which  are  still  extant }  and  surrounded  H 
with  a  broad  and  deep  moat,  which  was  filled  up  in  the  thir- 
teenth century.  In  all  the  subsequent  wars  to  which  the 
city  of  Nismes  was  exposed,  it  served  as  the  last  refuge  of 
the  citizens,  and  sustained  a  great  number  of  successive  at- 
tacks }  so  that  its  fine  preservation  \s  almost  miraculous. 

trajan's  pillar. 

This  historical  column  was  erected  at  Rome  by  the  Em« 
peror  Trajan  to  commemorate  his  victories  over  the  Da- 
cians,  and  is  considered  the  master-piece  of  the  splendid 
monuments  of  art  elevated  by  that  Emperor  in  the  Roroaa 
capital.  Its  celebrity  is  chiefly  owing  to  the  beautifully, 
wrought  bass-reliefs,  containing  about  two  thousand  figures, 
with  which  it  is  ornamented.  It  stands  in  the  middle  of  a 
square,  to  form  which  a  hill,  one  hundred  and  forty  feet  ia 
hejght,^.was  levelled ;  and  was  intended,  as  appears  by  the 
inscription  on  its  base,  both  as  a  tomb  for  the  Emperor^ 
and  to  display  the  height  of  the  hill,  which  had  thus  with 

Digitized  by  Google 


MAISON  CARREE,  AT  NISMES.  ^?3 

iucredible  labour,  been  reduced  to  a  plane  surface.  It  was 
erected  in  the  year  114  of  the  Christian  era;  and  the  £m« 
peror  Constantine,  two  centaries  and  a  half  afterwards,  re- 
garded it  as  the  most  magnificent  structure  bj  which  Rome 
was  even  at  that  time  embellished. 

Thb  pillar  is  buih  of  white  marble,  its  base  consisting  of 
twelve  stones  of  enormous  size,  being  raised  on  a  socle,  or 
foot  of  eight  steps ;  withinside  is  a  staircase  illuminated  by 
44  windows.  Its  height,  equalling  that  of  the  hill  which 
had  been  levelled,  to  give  place  to  the  large  square  called 
THK  FORUM  ROMANUM,  is  140  feet,  being  35  feet  less  eleva- 
ted than  the  Antonine  column.  The  latter,  the  sculptured 
ornaments  of  which  are  not  equally  esteemed,  is  decorated 
with  bass-reliefs  representing  the  victories  of  Marcus  Aure- 
I  ins  over  the  Marcomanni.  A  spiral  stair-case  of  nearly 
2()0  steps  leads  to  the  summit  of  this  column. 

MAISON  CAEREE,    AT   NISMFS. 

If  the  Amphitheatre  of  Nismes  strikes  the  spectator  with 
an  idea  of  greatness  and  sublimity,  the  Maison  Carree  en- 
cliants  him  with  the  most  exquisite  beauties  of  architecture 
and  sculpture.  This  fine  structure,  as  is  evidenced  by  the  in- 
scription discovered  on  its  front,  was  built  by  the  inhabitants 
of  Nismes,  in  honour  of  Caius  Cesar,  and  Lucius  Cesar, 
grandchildren  of  Augustus,  by  his  daughter  Julia,  the  wilV> 
of  Agrippa.  It  stands  upon  a  pediment  6  feet  high,  is 
82  feet  long,  35  broad,  and  37  in  height,  without  reckoning 
tli^  pediment.  The  body  of  it  is  adorned  with  20  columns 
engaged  in  the  wall ;  and  the  peristyle,  which  bopcn,  with 
10  detached  pillars  that  support  the  entablature.  They 
are  all  of  the  Corinthian  order,  fluted  and  embeliished  with 
capitals  of  the  most  exquisite  sculpture:  the  irizeand  cor- 
nice are  much  admired,  and  the  foilage  is  esreenicd  inimi- 
table. The  proportions  of  the  building  are  so  happily  blen- 
ded, as  to  give  it  an  air  of  majesty  and  gnmJeur,  which 
the  most  indifferent  spectator  cannot  behold  without  emo- 
tion. To  enjoy  these  beauties,  it  is  not  necessary  to  be  a 
connoisseur  in  architecture:  they  are  indeed  so  exquisite 
that  they  may  be  visited  with  a  fresh  appetite  lor  years  to- 
gether. What  renders  them  still  more  intercstintr  i«,  that 
they  are  entire,  and  very  little  afl'ected,  either  by  iUe  rava- 
ges of  time,  or  the  havoc  of  war.    Cardinal  Alberoni  d(V 
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clared  this  elegant  structure  to  be  a  jewel  which  deserved 
a  cover  of  gold  to  preserve  it  from  external  injuries.  An 
Italian  painter,  perceiving  a  small  part  of  the  roof  repaired 
by  modern  French  masonry,  tore  his  hair|  and  exclaimed 
in  a  rage,  <<  Zounds!  what  del  see?  Harlequin's  baton 
the  head  of  Augustus !" 

In  its  general  architectural  effecti  as  well  as  in  all  its 
details  of  sculpture  and  ornament,  the  Maison  Carree  of 
Nismes  is  ravisliingly  beautiful,  and  cannot  be  paralleled  by 
any  structure  of  ancient  or  modern  times^  That  which 
most  excites  the  astonishment  of  the  admiring  spectator,  is 
to  see  it  standing  entire,  like  the  effect  of  enchantment,  af- 
ter such  a  succession  of  ages,  subjected  as  several  of  them 
were,  to  the  ravages  of  the  barbarians  who  overrun  the 
most  interesting  parts  of  Europe ! 

THE  PONT   DV  OAED. 

[SeePlaieSy  J^o.  76,  77.] 

This  celebrated  Roman  monument  is  distant  about  three 
leagues  from  the  city  ef  Nismes.  ,  Instead  of  finding  it  in  a 
ruinous  condition,  as  he  might  reasonably  have  expected, 
the  traveller  on  approaching  it,  is  agreeably  disappointed 
when  he  perceives  that  it  looks  as  fresh  as  a  modern  bridge 
of  a  few  years  standing.  The  climate  is  either  so  pure  and 
dry,  or  the  free-stone  with  which  it  is  built  is  so  hard,  that 
the  very  angles  of  the  stones  remain  as  acute  as  if  they  had 
been  recently  cut.  A  few  of  them  have,  indeed,  dropped 
out  of  the  arches;  but  the  whole  is  admirably  preserved, 
and  presents  the  eye  with  a  piece  of  architecture,  so  unaf- 
fectedly elegant,  so  simple,  and,  at  the  same  time,  so  majes- 
tic, that  it  defies  the  roost  phlegmatic  spectator  to  view^  it 
without  admiration.  It  was  raised  in  the  Augustan  age,  by 
the  Roman  Colony  of  Nismes,  to  convey  a  stream  of  water 
between  two  mountains,  foe  the  use  of  that  city.  It  stands 
over  the  river  Gardon,  a  beautiful  pastoral  stream,  brawling 
among  rocks  which  form  a  number  of  pretty  natural  cas- 
cades, and  overshadowed  on  each  side  by  trees  and  shrubs^ 
which  add  greatly  to  the  rural  beauties  of  the  scene. 

This  elegant  structure  consists  of  three  bridges,  or  tiers 
of  arches,  one  above  another;  the  first  of  six,  the  second 
ef  eleven,  and  the  third  of  tliirty-sii  arches.     The  height, 
c€>n3prehe«ding  the  aqueduct  on  the  top,  is  174  feet  3  inch- 
Digitized  by  Google 


i       1 

■ 


£t6  WOND£RS  OF  ART. 

the  parts  are  seen  to  aa  eqaal  advantage,  without  distio- 
guisniog  itself  above  the  rest«  It  appears  neither  extremely 
high,  nor  long,  nor  broad,  because  a  just  equality  is  pre- 
served throughout.  Although  every  object  in  this  church 
\i  admirable,  the  most  astonishing  part  of  it  is  the  cupola. 
On  ascending  to  it,  the  spectator  is  surprised  to  find,  that 
the  dome  which  he  sees  in  the  church,  is  not  the  same  with 
tlie  one  he  had  examined  without  doors,  the  latter  being  a 
kind  of  case  to  the  other,  and  the  stairs  by  which  he  ascends 
iuto  the  ball  lying  between  the  two.  Had  there  been  the 
outward  dome  only,  it  would  not  have  been  seen  to  ad- 
vantage by  those  who  are  within  the  church ;  or  had  there 
been  the  inward  one  only,  it  would  scarcelyhave  been  seen 
by  those  who  are  without^  and  had  both  been  one  solid 
doKte  of  so  great  a  thickness,  the  pillars  would  have  been 
too  weak  to  have  supported  it. 

It  is  not  easy  to  conceive  a  more  glorious  architectural 
display  than  the  one  which  presents  itself  to  the  spectator 
who  stands  beneath  the  dome.  If  he  looks  upward,  he  is 
astonished  at  the  spaciooa  hollow  of  the  cupola,  and  has  a 
vault  on  every  side  of  him,  which  makes  one  of  the  most 
beautiful  vistas  the  eye  can  possibly  have  to  penetrate.  To 
convey  an  idea  of  its  magnitude,  it  will  suffice  to  say,  that 
the  height  of  the  body  of  the  church,  from  the  ground  to 
the  upper  part  of  its  ceiling,  is  four  hundred  and  thirty- 
two  feet,  and  that  sixteen  persons  may  place  themselves, 
without  inconvenience,  in  the  globular  top  over  the  dome, 
which  is  annually  lighted,  on  the  29th  of  June,  by  four 
thousand  lamps  and  two  thousand  fire-pots,  presenting  a 
most  delightful  spectacle. 

The  vestibule  of  St.  Peter's  is  grand  and  beautiful.  Over 
the  second.entrance  is  a  fine  mosaic  from  Giotto,  executed 
in  the  year  1303 ;  flnd  at  the  comers,  to  the  right  and  left, 
are  the  equestrian  statues  of  Constantine  and  Cbarleniigne. 
Of  the  five  doors  leading  to  the  church  itself,  one,  ^led 
the  holy  door,  is  generally  shut  up  by  brick-work,  and  is 
only  opened  at  the  time  of  the  Jubilee.  The  middle  gate 
is  of  bronze,  with  bass-reliefs. 

Of  the  one  hundred  and  thirty  statues  with  which  this 
church  is  adorned,  that  of  St  Peter  is  the  most  conspicuous  : 
itls  said  to  have  been  recast  fiom  a  bronze  statue  of  Jupiter 

•  pitohnus.     One  hundred  and  twelve  lamps  are  constant- 
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\y  barning  around  the  tomb  of  this  Saint ;  and  the  high  al- 
tar close  to  it,  on  which  the  Pope  alone  reads  mass,  is  over- 
shadowed by  a  ceiling,  which  exceeds  in  loftiness  that  of 
any  palace  of  Rome.  The  splendid  sacristy  was  built  by 
Piuitf  VI.  But  by  far  the  greatest  ornaments  of  the  interior 
are  the  excellent  works  in  mosaic,  all  copied  from  the  most 
celebrated  pictures,  which  are  thus  guarded  from  oblivion. 

The  great  and  truly  awful  dome  of  St.  Peter's  is  only 
two  feet  less  in  diameter  than  that  of  the  Pantheon,  being 
one  hundred  and  thirty-seven  feet ;  but  it  exceeds  the  latter 
in  height  by  twenty  feet,  being  one  hundred  and  fifty-nine 
feet,  l^sides  the  lantern,  the  basis  oedestal  of  the  top,  the 
globular  top  itself,  and  the  cross  move  it,  which,  collect- 
ively, measure  one  hundred  and  twenty  feet.  The  roof 
of  tne  church  is  ascended  by  easy  steps ;  and  here  the  vis- 
itor seems  to  have  entered  a  small  town,  for  he  suddenly 
finds  himself  among  a  number  of  houses,  which  either  serve 
as  repositories  of  implements  and  materials  for  repairing 
the  church,  or  are  inhabited  by  the  workmen.  The  dome, 
at  the  foot  of  which  he  now  arrives,  appears  to  be  the  pa- 
rish-church of  thb  town ;  and  the  inferior  domes  seem  as 
if  intended  only  for  ornaments  to  fill  up  the  vacuities.  Add 
to  this,  that  he  cannot  see  the  streets  of  Rome,  on  account 
of  the  surrounding  high  gallery,  and  its  colossal  statues ; 
and  the  singularity  of  such  a  scene  may  be  easily  concei- 
ved. It  is  besides  said,  that  a  market  is  occasionally  held 
here  for  the  aerial  inhabitants. 

Although  the  adventurous  stranger  is  now  on  the  roof, 
he  has  still  a  great  height  to  ascend  before  he  reaches  the 
summit  of  the  dome.  Previously  to  his  engaging  in  this 
enterprise,  he  is  conducted  to  the  inside  gallery  of  the  dome. 
From  this  spot  the  people  within  the  body  of  the  church 
appear  like  children. '  The  higher  he  goes,  the  more  un- 
comfortable he  finds  himself,  on  account  of  the  oblique 
walls  over  the  narrow  staircase ;  and  he  is  often  compelled 
to  lean  with  his  whole  body  quite  to  one  side.  Several 
marble  plates  are  affixed  in  these  walls,  containing  the 
names  of  the  distinguished  personages  who  have  had  the 
courage  to  ascend  to  the  dome,  and  even  to  climb  up  to  the 
lantern,  and  the  top.  The  Emperor  Joseph  II.  is  twice 
mentioned ;  and  Paul  I.  as  Grand  Duke.  In  some  parts, 
where  the  stairs  are  too  steep,  more  commodious  steps  of 
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wood  have  been  placed  :  by  these  the  lantern  can  be  readi- 
ed with  greater  facility;  and  the  view  which  there  waits 
the  visitor,  may  be  imagined  without  the  aid  of  descri{3t'ion ; 

it  is  AS  I3ni£NSE  PANORAMA,  BOUNDED  BY  THE  SEA. 
EDDYSTONE    LIGRT-HOU$E« 
[See  Plate,  JVb.  78.] 

The  Eddyston^  Rocks,  on  which  this  celebrated  Light- 
house is  buitt,  are  situated  nearly  south-south-west  from  the 
middle  of  Plymouth-sound,  being  distant  from  the  port  of 
Plymouth  nearly  fourteen  miles,  and  from  the  Promontory 
eallcd  Rarahead,  about  ten  miles.  They  are  almost  in  the 
line,  but  somewhat  within  it,  which  joins  the  Start  and  the 
Lizard  Points;  and  as  they  lie  nearly  in  the  direction  of 
vessels  coasting  up  and  down  the  Channel,  they  were  ne- 
cessarily, before  the  establishment  of  a  light-house,  very  dan- 
;?erous,  and  often  fatal  to  ships  under  such  circumstances. 
Their  situation,  likewise,  relatively  to  the  Bay  of  Biscay  and 
the  Atlantic  Ocean,  is  such  that  they  lie  open  to  the  swells 
of  both  from  all  the  south-western  points  of  the  compass  ; 
which  swells  are  generally  allowed  by  mariners  to  be  very 
-^reat  and  heavy  in  those  sea5,  and  particularly  in  the  Bay 
of  Biscay.  It  is  to  be  observed,  that  the  soundings  of  the 
sea,  from  the  south-west  towards  the  Eddystone,  are  from 
eighty  fafhomis  to  forty,  and  that  in  every  part,  until  the 
rocks  are  approached,  the  sea  has  a  depth  of  at  least  thirty 
fathoms ;  iusomuch  that  all  the  heavy  seas  from  the  south- 
west reach  them  uncontrouled,  and  break  on  them  with  the 
utmost  fury. 

The  force  and  height  of  these  seas  are  increased,  by  the 
circumstance  of  the  rocks  stretching  across  the  channel,  in 
a  (iirection  north  and  south,  to  the  length  of  above  one 
hundred  fathoms,  and  by  their  lying  in  a  sloping  maaner 
toward  the  south-west  quarter.  This  striving  of  the  rocks, 
as  it  is  technically  called,  does  nol  cease  at  low-water, 
but  still  goes  on  progressively ;  so  that,  at  fifty  fathoms 
westward,  there  are  twe4ve  fathoms  of  water;  neither  does 
it  terminate  at  the  dbtance  of  a  mile.  From  this  config- 
uration it  happens^  that  the  seas  are  swollen  to  such  a  de- 
gree, in  storms  and  heavy  gales  of  wind,  as  to  break  ou  the 
rocks  with  the  utmost  violence. 

It  is  not  surprising,  therefore,  that  the  dangers  to  which 
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navigators  were  exposed  by  the  Eddystone  rocks  should 
have  made  a  great  commercial  natioa  desirous  to  have 
a  light-house  erected  on  them.  The  wonder  is  that  any 
one  should  have  had  sufficient  resolution  to  undertake  its 
construction.  Such  a  man  was,  however,  found  in  the 
person  of  Mr.  Henry  Wlnstanley,  ofLittleburgh,  in  Essex, 
who,  being  furnished  with  the  necessary  powers  to  carry 
the  design  into  execution,  entered  on  his  undertaking  in 
i  696,  and  completed  it  in  four  years.  So  certain  was  he 
of  the  stability  of  his  structure,  that  he  declared  it  to  be  his 
wish  to  be  in  it  **  during  the  greatest  storm  which  ever 
blew  under  the  face  of  the  heavens."  In  this  wish  he  was 
'but  two  amply  gratified;  for  while  life  was  there  with  his 
workmen  and  light-keepers,  that  dreadful  storm  began, 
which  raged  most  violently  on  the  night  of  the  26th  of 
November,  1703 ;  and  of  all  the  accounts  of  the  kind  with 
which  history  has  furnished  us,  not  any  one  has  exceeded 
this  in  Great  Britain,  nor  has  been  more  injurious  or  exten- 
sive in  its  devastations.  On  the  following  morning,  when 
the  storm  was  so  much  abated,  that  an  enquiry  could  be 
made,  whether  the  lighthouse  had  suffered  from  it,  not  any 
thing  appeared  standing,  with  the  exception  of  some  of  the 
large  irons  T)y-  which  the  work  was  fixed  on  the  rock;  nor 
were  any  of  the  people,  nor  any  of  the  materials  of  the 
building  ever  found  afterwards. 

In  1709,  another  light-house  was  built  of  wood,  on  a  very 
tlitferent  construction,  by  Mr.  John  Rudyerd,  then  a  silk- 
nifrcer  on  Ludgate-hill.  This  very  ingenious  structure, 
after  having  braved  the  elements  for  forty-six  years,  was 
burned  to  the  ground  in  1755.  On  the  destrtiction  of  this 
light-house,  that  excellent  mechanic  and  engineer  Mr. 
'^meaton,  was  selected  as  the  fittest  person  to  build  another. 
He  found  some  difliculty  in  persuading  the  proprietors,  that 
a  stone  building,  properly  constructed,  would  be  in  every 
respect  preferable  to  one  of  wood  ;  but  having  at  length 
convinced  them,  he  turned  his  thoughts  to  the  shape  which 
would  be  more  suitable  to  a  buHding  so  critically  situated. 
Reflecting  on  the  structure  of  the  former  buildings,  it  seem- 
« (1  to  him  a  material  improvement  to  procure,  if  possible, 
on  enlargement  of  the  base,  without  increasing  the  sixe  of* 
the  waist,  or  that  part  of  the  building  placed  between  the 
"op  of  the  rock  and  the  top  of  tlie  solid  work.    Hence  he 
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thought  a  greater  degree  of  strength  and  stiffness  wodd  be 
galoedy  accompaaied  with  less  resistance  to  the  acting  pow- 
er. On  this  occasion,  the  natural  figureiof  the  waist,  or  bole 
of  a  large  spreading  oak,  occurred  t6  our  sagacious  engin* 
eer. 

With  those  very  enlightened  views,  as  to  the  proper  form 
of  the  superstructure,  Mr.  Smeaton  b^an  the  work  on  the 
2d  of  April,  1757^  and  completed  it  on  the  4th  of  August, 
1759.  The  rock  which  slopes  towards  the  sooth-west,  is 
cut  into  horizontal  steps,  into  which  are  dovetailed,  and 
united  by  a  strong  cement,  Portland-stone  and  granite. — 
The  whole  to  the  height  of  thirty-five  feet  from  the  founda- 
tion, is  a  solid  body  o^tones,  engrafted  into  each  other,  and 
united  by  every  means  of  additional  strei^gth  that  coold  be 
devised.  The  building  has  four  rooms,  one  over  the  other, 
and  at  the  top  a  gallery  and  lantern.  The  stone  floors  are 
flat  above,  but  concave  beneath,  and  are  kept  from  press- 
ing against  the  sides  of  the  buildmg  by  a  chain  let  into  the 
walls.  It  is  nearly  eighty  feet  in  height,  and  since  its  com- 
pletion has  been  assaulted  by  the  fury  of  the  elements, 
without  suffering  the  smallest  injury. 

To  trace  the  progress  of  so  vast  an  undertaking,  and  to 
show  with  what  skill  and  judgement  this  unpai^ieled  en- 
gineer overcame  the  greatest  difliculties,  w^ld  far  exceed 
the  limits  of  this  work. 

BELL    ROCK  LIGHT-HOUSB. 
\See  Platt^  JSTo,  78] 

The  Bell  Rock,  or  Inch  Cape,  is  situated  on  the  north- 
east coast  of  Great  Britain,  twelve  miles  south-west  from 
the  town  of  Arbroath,  in  Fifeshire,  and  thirty  miles  north- 
east from  St.  Abb's  Head,  in  the  county  of  Berwick,  it  lies 
in  the  direct  trace  of  the  Firth  of  Tay,  and  of  a  great  pro- 
portion of  the  shipping  of  the  Frith  of  Forth,  embracing  a 
very  extensive  local  trade.  This  estuary  is  besides  the  prin- 
cipal inlet  on  the  northern  coast  of  Britain,  in  which  the  ship- 
ping of  the  German  Ocean  and  North  Sea  take  refuge  when 
overtaken  by  easterly  storms.  At  neap-tides,  or  at  the 
quadratures  of  the  moon,  the  Bell  Rock  is  scarcely  uncov- 
ered at  low-water ;  bdt  in  spring-tides,  when  the  ebbs  are 
greatest,  that  part  of  the  rock  which  is  exposed  to  view  at 
low-water,  measures  aboui  four  hundred  and  twcilty-seven 
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kind  of  rape-ladder,  with  woodep  steps,  hung  out  at  ebb- 
tide, and  taken  into  tbe  bailding  again  when  the  water 
covers  the  rock ;  bat  strangers  to  thi&  sort  of  climbing  are 
taken  up  in  a  kind  of  chair,  bya  sman  moveable  crane  pro* 
jected  from  the  door,  from  which  a  narrow  passage  leads  to 
a  stone  staircase  thirteen  feet  in  height.  Hera  the  walls 
are  seven  feet  thick ;  but  they  gradually  diminish  from  the 
top  of  the  staircase  to  the  parapet  wall  of  the  lightHTOom, 
where  they  measure  one  foot  only  in  thickness.  Tbe  up- 
per part  of  the  building  is  divided  into  six  apartments  for 
the  use  of  the  light-liouse  keepers,  and  for  containing  the 
light-  house  stores.  The  lower,  or  first  of  these  floors,  con- 
talus  the  water-tanks,  fuel,  and  other  bulky  articles;  the 
second,  the  oil-cisterns,  glass,  and  other  light-room  stores; 
the  third  is  occupied  as  a  kitchen ;  the  fourth  is  tbe  t>ed- 
jroom ;  the  fifth,  the  library^  or  stranger's  room  5  and  the 
tipper  apartment  forms  the  light-room.  The  floors  of  the 
several  apartments  are  of  stone,  aodthe'commnnieation 
from  the  one  to  the  other  is  effected  by  wooden  ladders, 
except  in  t)ie  case  of  the  light-room,  where  every  article 
being  fire-proof,  the  strps  are  made  of  iron.  In  each  of 
the  three  lower  apartments  are  two  windows;  but  the 
uppe^  rooms  have  four  windows  each.  The  casements  of 
the  windows  are  double,  and  are  gla2ed  with  plate-glass, 
having  besides  an  outer  storm-shutter,  or  dead4ig^,  of 
timber,  to  defend  the  glass  from  the  waves  and  spray  of 
the  sea.  The  parapet  wall  of  the  light-room  is  six  feet  iu 
height,  and  has  a  door  leading  out  to  the  balcony,  or  walk, 
formed  by  the  cornice  roundtheupper  partof  thebuilding^, 
which  is  surrounded  by  a  cast-iron  rail,  curiously  wrought 
like  net- work.  This  rail  reposes  on  batts  of  brass,  and 
has  a  massive  coping,  or  top-rail,  of  the  same  metal. 

The  light-room  was,  with  the  whole  of  its  apparatus, 
framed  and  prepared  at  Edinburgh.  It  is  of  an  octago- 
nal figure,  measuring  twelve  feet  across,  and  fifteen  feet  in 
heisjht,  formed  with  cast-iron  sashes,  or  window-frames, 
glazed  with  large  plates  of  polished  glass,  measuring  about 
two  teet  six  inches,  by  two  feet  three,  and  the  fourth  of  an 
inch  in  thickness.  It  is  covered  with  a  dome  roof  of  cop- 
per, terminating  in  a  large  gilt  ball,  with  a  vent-hole  in 
the  top. 

The  light  is  very  powerful,  and  is  readily  seen  at  the  dis 
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tance  of  seven  leagues,  when  the  atmospbere  is  clear.  It 
is  from  oil,  with  Argand  burners,  placed  io  the  focus  of  sil- 
ver plated  reflectors,  aieasariog  two  feet  over  the  lips,  the 
silver  surfk'ce  being  hollowed,  or  wrought  to  the  parabolic 
curve.  To  the  end  that  this  splendid  light  may  be  the  more 
easily  distinguished  from  all  the  other  lights  on  the  coast| 
the  reflectors  are  ranged  on  a  frame  with  four  faces,  or  sides, 
which,  by  a  train  of  machinery,  is  made  to  revolve  on  a 
perpendicular  axis  once  in  six  minutes.  Between  the  ob* 
server  and  the  reflectors,  on  two  opposite  sidefe  of  the  re- 
volving frame,  shades  of  red  glass  are  interposed  in  such  a 
manner,  that,  during  each  entire  revolution  of  the  reflectors^ 
two  appearances,  distincdy  difi*ering  from  each  other,  are 
produced :  one  is  tlie  common  bright  ligtU  familiar  to  all ; 
but  on  the  other,  or  shaded  sides,  the  rays  are  tinged  of  a 
red  colour.  These  red  and  bright  lights,  in  the  course  of 
each  revolution,  alternate  with  intervals  of  darkness,  which, 
in  a  very  beautiful  and  simple  manner,  characterize  this 
light. 

As  a  farther  warning  to  the  mariner  in  foggv  weather, 
two  large  bells,  each  weighing  about  twelve  hundred,  are 
tolled  day  and  night  by  the  same  machluery  which  moves 
the  lights.  As  these  bells,  in  moderate  weather,  may  be 
heard  considerably  beyond  the  limits  of  the  rock,  vessels, 
by  this  expedient,  get  warning  to  put  about,  and  are  there- 
by prevented  from  running  on  the  rock  in  thick  and  hazy 
weather,  a  disaster  to  which  ships  might  otherwise  be  lia- 
ble, notwithstanding  the  erection  of  the  light-house. 

The  establishment  consists  of  a  principle  light-keeper, 
with  three  assistants,  two  of  whom  are  constantly  at  the 
light-house,  while  the  third  is  stationed  at  a  tower  erected 
ut  Arbroath,  where  he  corresponds  by  signals  with  the 
light-keepers  at  the  rock. 

This  stupendous  undertaking  is  highly  creditable  to  Mr. 
Stevenson,  the  engineer,  and  does  honour  to  the  e^e  iu 
which  it  has  been  produced.  The  ligus  were  exhibited, 
'or  the  first  lime,  oo  the  1st  of  February,  181 1. 

STONEHENGE. 
[5«Pte/f,  jVo.60.] 
This  celebrated  monument  of  antiquity  stands  io  the  mid* 
die  of  aflat  area  near  the  summit  of  a  hill,  six  miles  distant 
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from  Salisbury.    It « indoseA  by  a  double  eireulw  taok 
1 -<:T;i  «pmW  thirty  feet  broad,  after  croswng  which  an 

^«te"ya&^tothe4«^^  '^ir.S**'';'"' 

tS S ie  "about  108  fee. in  d|«meter,  c«»jm|«. 

when  entire,  of  sixty  stones,  thirty  upnghte,  and  thirty  ««- 

lS.of  whU  there  now  remain  twenty-four  upnghu  on- 

C^«,t«n  standing,  and  «jven  down,  three  feet  and  a  half 

SK  md  eight  imposts.  Eleven  uprights  have  their  6ve 

Sl<luonthematthegraBdentnmce:the« 

.wE  to  twenty  feet  high.    The  smaller  circle  is  some- 

wKore  tCeight  feel  from  the  inride  of  'he  outer  one, 

Tnd  consisted  of  forty  smaller  stones,  the  highes^  meaMring 

abo,^  six  feet,  ninetin  only  of  which  now  remain,  and  only 

:Kns.andi'ng.    The  walk  be|w^^  i^^^^." 

300  feet  in  circumference.     The  adjftWH,  or  ««Jf  »" 

oval  formed  of  ten  stones,  from  «?*«°.»» '^'JP^JtllA  ? 
high,  in  pairs,  and  with  imposts  above  thirty  feet  tagb,  n- 
Sngioheight  ~  they  go  round,  and  each  I««»^r»^»'«i 
act  connected  as  the  outer  pair :  the  highest  eight  fcrt— 
Within  these  are  nineteen  other  smaUer  singte  »tcmes,  of 
which  six  only  are  standing.  At  the  upper  end  of  »>«•«»>- 
Imi  is  the  altar,  a  large  slab  of  blue  coarse  marble,  20  .n- 
ch«  th  ck, sixi^n  fee? long,  and  four brojjd :  it  Bpr«sed 
down  by  the  weight  of  the  vast  stone,  which  have  fellen  u^ 
on  U.    The  whole  number  of  stones,  uprights  and  iinposts, 
comprehending  the  altar,i.  140. .  The  «oi««Swh.chhav. 
been  bysome%onsidered  artificial,  »««  most  protob  > 
broughf  from  tho«!  called  the  ^rrey  ««<to»  on  Marlbo- 
rough Downs,  distant  fifteen  or  miteen  miles;  and  rf  tried 
with  a  tool,  appear  of  the  same  hardness,  gram  ami  colour. 
«nerally  ^dXh.    The  head,  of  o«\*«?  »»i«''« 
beasts,  have  been  found  in  digging  in  and  about  Stooehenge : 
and  in  the  circumjacent  barrows  human  bones.    Ir  rom  lUe 
olain.to  this  structure  there  are  three  entrances,  the  most 
Considerable  of  which  is  from  the  north^ }  and  at  each 
of"hem  wereraised,  on  the  outside  of  the  trench,  two  huge 
stones  with  two  smaller  parallel  ones  within. 

G^'flvTof  Monmouth,  in  his  history  of  the  Bnion<. 
written  in  the  reign  of  King  Stephen,  represents  this  mono 
tnent  as  having  been  erected  at  the  command  of  Aurel.u^ 
Ambrosias,  the  hut  British  kmg,  in  memory  of  460  Briton 
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who  were  murdered  by  Hengbt  the  Saxon.  Polydore 
Virgil  says  that  it  was  erected  by  the  Britons  as  the  sepul- 
chral monument  of  Aurelius  Ambrosius ;  and  other  writers 
consider  it  to  liave  been  that  of  the  famous  British  queen 
Boadtcea.  Inigo  Jones  is  of  opinion  that  it  was  a  Roman 
temple ;  and  this  conclusion  he  draws  from  a  stone  sixteen 
feet  in  length,  and  four  in  breadth,  placed  in  an  exact  posi- 
tion to  the  eastward,  altar*faahion.  By  Charlton  it  is  ascri- 
bed to  the  Danes,  who  were  two  years  master  of  Wiluhire ; 
a  tin  tablet,  on  which  were  some  unknown  characters,  hav- 
ing been  dog  up  in  the  vicinity,  in  the  reign  of  Henry  VIII. 
This  tablet,  which  u  lost,  might  have  given  some  informa- 
tion resfiecting  its  founders.  Its  common  name,  Stone- 
HBNGE,  is  Saxon,  and  signifies  a  ^  stone  gallows,^'  to  which 
the  stones,  having  tranverse  imposts,  bear  some  resem- 
blance. It  is  also  called  in  Welch  ckairgmtr,  or  the  gi- 
auts'  dance.  > 

Mr.  Grose,  the  antiquary,  is  of  opinioii  that  Doctor 
Stukely  has  completely  proved  thb  structure  to  have  been 
a  British  temple,  in  which  the  Druids  officiated.  He  sup- 
poses it  to  have  been  the  metropolitan  temple  of  Great 
Britain,  and  translates  the  words  choir  gour,  "  the  great 
choir  or  temple."  It  was  customary  with  the  Druids  to 
place  one  large  stone  on  another  for  a  religious  memorial ; 
and  these  they  often  placed  so  equably,  that  even  a  breath 
of  wind  would  sometimes  make  them  vibrate.  Of  such 
stones  one  remains  at  this  day  in  the  pile  of  Stonehenge. — 
The  ancients  distinguished  stones  erected  with  a  religious 
view,  by  the  name  of  ambrosi<ie  petrae,  amber  slones^  the 
word  amber  implying  whatever  is  solar  and  divine.  Ac- 
cording to  Bryant,  Stonehenge  is  composed  of  these  amber 
stones  I  and  hence  the  next  town  is  denominated  Ambres- 
bury. 

ROCKING    STONES. 

The  BOCKiMO  stone,  or  logan,  is  a  stone  of  a  prodigious 
size,  so  nicely  poised,  that  it  rocks  or  shakes  with  the 
smallest  force.  Several  of  the  consecratt-d  stones  mentioned 
above,  were  rocking  stones ;  and  tliere  was  a  wonderful 
monument  of  this  kind  near  Ptro^ance  in  Cornwall,  which 
still  retains  the  name  of  main-amber^  or  the  sacred  stones. 
With  these  stones  the  ancients  were  not  unacquainted. 
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Pliny  relates  that  at  Harpasa,  a  town  of  Asia,  there  was  a 
rock  of  such  a  wonderful  nature,  that,  if  touched  with  the 
finger,  it  would  shake,  font  could  not  be  moved  from  its 
place  with  the  whole  force  of  the  body.  Ptolemy  Hephis- 
tioa  mentions  a  stone  of  this  description  near  the  Ocen, 
which  was  agitated  when  struck  by  the  stalk  of  the  plant 
asphodel,  or  day  lily,  but  could  not  be  removed  by  a  great 
exertion  of  force.  Another  is  cited  by  Apoilontus  Rhcdius, 
supposed  to  have  been  raised  in  the  time  of  the  Argonauts, 
in  tne  island  Tenos,  as  the  monument  of  the  two-winged 
sons  of  Boreas,  slain  by  Hercules ;  and  there  are  others  in 
China,  and  in  other  countries. 

Many  rocking  stones  are  to  be  found  in  different  parts  of 
Great  Britain ;  some  natural,  and  others  artificial,  or  placed 
in  their  position  by  human  art.  That  the  latter  are  monu- 
ments erected  by  the  Druids  cannot  be  doubted ;  but  tradi- 
tion has  not  handed  down  the  precise  purpose  for  which  they 
>vere  intended.  In  the  parish  of  St.  Leven,  Cornwall,  there 
is  a  promontory  called  Castle  Treryn.  On  the  western  side 
of  the  middle  group,  near  the  top,  lies  a  very  large  stone, 
so  evenly  poised,  that  a  hand  may  move  it  from  one  side  to 
the  other;  yet  so  fixed  on  its  base,  that  not  any  lever,  or  oth- 
er mechanical  force,  can  remove  it  from  its  present  situatioo. 
It  is  called  the  logan-stonb,  and  is  at  such  a  height  from 
the  ground  as  to  render  it  incredible  that  it  was  raised  to  its 
present  position  by  art.  There  are,  however,  other  rocking 
stones,  so  shaped  and  situated,  that  there  cannot  be  any 
doubt  of  their  having  been  erected  by  human  strength.  Of 
this  kind  the  great  quoit,  or  karn-le  hau,  in  the  parish  of 
Ty  wicJnek,  in  Wales,  is  considered.  It  is  39  feet  iu  circam- 
ferencc,  and  four  feet  thick  at  a  medium,  and  stands  on  a 
single  pedestal.  In  the  Island  of  St.  Agnes,  Scilly,  is  a  re* 
niarkable  stone  of  the  same  kind.  The  under  rock  is  lOi 
ftci  high,  47  feet  round  the  middle,  afld  touches  the  ground 
with  not  more  than  half  its  base.  The  upper  rock  rests  on 
one  point  only,  and  is  so  nicely  balanced,  that  two  or  tliree 
men  with  a  pole  can  move  it.  It  is  8i  feet  high,  and  47  in 
circuinrerenre.  On  the  top  is  a  bason  hollowed  out,  3  feet 
11  inches  i;i  diu^.eivr  at  a  medium,  but  wider  at  the  brim, 
anci  3  i^vt  in  depth.  From  thr  !:ioI»uiar  shape  of  the  npper 
stone,  it  i»  hi:»;»iy  probih!"  th  u  it  was  round(*d  by  human 
«rt,  and  porha|>s  even  piaced  on  its  pedestal  by  huoNUi 
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strength.  In  Sitfaoey  parish,  near  Hdston^  in  Corowaii, 
stood  the  famotis  logan,  or  rocking  stone,  commonly  called 
Men  AmbeTy  that  is,  Men  im  har^  or  the  U^  Hfrne.  It  was 
1 1  feet  by  6,  and  4  high,  and  so  nicely  poised  on  another 
stcMie,  that  a  little  child  could  move  it.  It  was  moch  visited 
by  travellers ;  but  Shntbsalli  the  Governor  of  Fendennis 
Casde,  under  Cromwell^  caused  It  to  be  undermined,  by  the 
dint  of  much  labour,  to  the  great  grief  of  the  country. 
There  are  some  marks  of  the  tool  on  it ;  and  it  seems  pro* 
bable,  by  iu- triangular  shape,  that  it  was  dedicated  to 
Mercury. 

ST.  PAULAS   CATHEDRAL. 

The  #hief  ecclesiastical  ornament  of  London  is  the  Ca^ 
thedral  Chirfch  of  St.  Paul,  which  stands  in  the  centre  of  the 
metropolis,  on  an  eminence  rising  from  the  valley  of  the 
Fleet.  The  Imdy  of  the  church  is  in  the  form  of  a  cross* 
Over  the  space  where  the  tines  of  that  figure  intersect  each 
other,  rises  a  stately  dome,  from  the  tq»  of  which  springs  a 
lantern  adorned  with  CkNrinthian  columns,  and  surrounded 
at  iu  base  by  a  balcony ;  on  the  lantern  resU  a  gilded  ball, 
and  oo  that  a  cross  (gilt  also)  crowning  the  ornaments  of 
the  edifice.  The  length  of  the  church,  including  the  por- 
tico, is  510  feet ;  the  breadth  282 ;  the  height  to  the  top  of 
the  cross  404 ;  the  exterior  diameter  of  the  dome  145 ;  and 
the  entire  circumference  of  the  building  2,292  feet.  A 
dwarf  stone  wall,  supporting  a  ballustrade  of  cast  iron,  sur- 
rounds the  church,  and  separates  a  large  area,  which  is 
properly  the  church-yard,  from  a  spacious  carriage  and 
foot-way  on  th^  soutkstde^  and  a  foot  pavement  on  the 

The  ^mensionsdriKs^  are  fr^f  But  Tbf'^ 

grandeur  of  the  design,  and  the  beauty  and  elegance  of  its 
proportions,  more  justly  rank  it  among  the  noblest  edifices 
of  the  modern  world.  It  is  adorned  with  three  porticoes  ; 
one  at  the  principal  entrance,  facing  the  west^  and  running 
parallel  with  the  opening  of  Ludgaie  Street  j  and  the  other 
two  facing  the  north  ami  south,  at  the  extremities  of  the 
eross  aisle,  and  corresponding  in  their  architecture.  The 
western  portico  combines  as  much  grace  and  niagiiificence 
as  any  specimen  of  the  kind  in  the  world.    It  consists  of  12 
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lofty  Corinthian  coiuoios  bdow,  and  8  composite  abo?e, 
supporting  a  grand  pediment ;  the  whole  resting  on  an  el- 
evated base,  the  ascent  to  which  is  by  a  flight  of  twenty- 
two  square  steps  of  black  marble,  running  the  entire  length 
of  the  portico.  The  portico  at  the  northern  entrance  con- 
sists of  a  dome,  supported  by  six  Corinthian  columns,  with 
an  ascent  of  twelve  circular  steps,  of  blaclc  marble.  The 
southern  portico  b  similar,  except  that  the  ascent  consists 
of  twenty-five  steps,  the  ground  on  that  side  being  lower. 

The  great  dome  is  ornamented  with  thirty-two  colonios 
below,  and  a  range  of  pilasters  above.  At  the  eastern  ex- 
tremity of  the  church,  is  a  circular  projection,  formiuga 
recess  within  for  the  communion  table.  The  walls  are 
wrought  in  rustic,  and  strengthened  and  ornameoted  by 
two  rows  of  coupled  pilasters,  one  above  the  other,  the 
lower  being  Corinthian,  and  the  other  comflosite.  The 
northern  and  southern  sides  have  an  air  of  uncommon  ele- 
gance. The  comers  of  the  western  front  are  crowned  with 
turrets  of  an  airy  and  light  form. 

To  relieve  the  heavy  stile  of  the  interior,  statues  and 
monuments  have  been  erected  to  the  memory  of  great  men. 
The  statues  are  plain  fuU-length  figures,  standing  on  mar- 
ble pedestals,  with  appropriate  inscriptions,  in  honeur  of 
Doctor  Samuel  Johnson,  the  benevolent  Howard,  and  Sir 
William  Jones,  of  Asiatic  celebrity.  Several  of  the  mon- 
uments would  disgrace  the  most  barbarous  age,  and  ought 
to  be  removed.  The  tomb  of  the  great  Nebon  b  beneatii 
the  pavement  immediately  under  the  dome. 

The  two  turrets  on  the  right  and  left  of  the  west  front 
are  each  two  hundred  and  eight  feet  in  height.  In  one  on 
the  southern  side  b  the  great  clock,  the  bell  of  which, 
weighmg  11,474  pounds,  and  10  feet  in  diameter,  may  be 
heard  in  the  most  distant  part  of  London,  when  the  wind 
blows  towards  that  quarter.  The  entire  pavement,  up  to 
ihe  altar,  is  of  marble,  chiefly  consisting  of  square  slabs, 
alternately  black  and  white,  and  is  very  justly  admired. 
The  floor  round  the  communion  table  is  of  the  same  kind 
of  marble,  mingled  with  porphyry.  The  communion  ta- 
ble has  no  other  beauty ;  for,  though  it  is  ornamented  with 
four  fluted  pilasters,  which  are  very  noble  in  their  form, 
thev  are  merely  painted  and  veined  with  gold,  in  imitation 
of  lapis  lazuli.     Eight  Corinthian  columns  of  Woe  and 
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white  marble,  of  exquisite  beauty,  support  the  organ  galle- 
ry. The  stalls  in  the  choir  are  beautifully  carved,  and  the 
other  omamenu  are  of  equal  workmanship. 

This  Cathedral  was  built  at  the  national  expence,  and 
eost  £736,7^2.    The  iron  ballustrade  on  the  wall  sur- 
rounding the  space  that  is  properly  the  church-yard,  which, 
with  ite  seven  iron  gates,  weigh  200  tons,  cost  ^11,202. 
This  immense  edifice  was  reared  in  85  years,  the  first  stone 
being  laid  on  the  21st  of  June,  1675,  and  the  building 
completed  in  1710,  exclusive  oT  some  of  the  decorations, 
which  were  not  finUhed  till  1723.     The  highest  stone  of 
the  lantern  was  laid  on  by  Mr.  Christopher  Wren,  son  of 
the  architect,  in  1710.    It  was  built  by  one  architect,  Sir 
Ckristopher  fFren^  by  one  mason,  Mr.  Strong  ;  and  while 
•ne  prelate.  Dr.  Henrif  Comptotij  filled  the  see  of  London, 
The  dimensions  of  St.  Paul's,  from  east  to  west,  withiu 
the  walls,  are  510  feet ;  from  north  to  south,  within  the 
doors  of  the  porticoes,  282 ;  the  breadth  of  the  west  en- 
trance, 100 ;  iu  circuit,  2292  j  its  height  within,  from  the 
centre  of  the  floor  to  the  cross,  340  feet.     The  drcumfer- 
ence  of  the  dome  is  430  feet  j  the  diameter  of  the  ball,  6 ; 
from  the  ball  to  the  top  of  the  cross,  30 ;  and  the  diameter 
of  the  columns  of  the  porticoes,  4  feet.    Tiie  height  to  the 
top  of  the  west  pediment,  under  the  figure  of  St.  Paul,  is 
120  feet ;  and  that  of  the  tower  of  the  west  front,  287- 

From  the  bottom  of  the  whispering  gallery  are  280 
steps :  including  those  to  the  golden  gallery,  534,  and  t« 
the  ball,  in  all,  6l  6  steps.— The  weight  of  the  ball  is  5600 
pounds.— The  weight  of  |he  cross  is  3360.— The  extent 
of  the  ground  whereon  this  Cathedral  stands,  is  two  acres, 
16  perches.  The  length  of  the  hour  figures  2  feet  24  inch- 
es ;  the  circumference  of  the  dial  is  57  feet. 

The  Whi9pering  GaUery  is  a  very  great  curiosity.— It 
is  1 40  yards  in  circumference.  A  stone  seat  runs  round  the 
gallery,  along  the  foot  of  the  wall.  Oa  the  side  directly 
opposKe  the  door  by  which  the  visitor  enters,  several  yards 
of  the  seat  are  covered  with  matting,  on  which  the  visitor 
being  seated,  the  man  who  shews  tlie  gnllery  whispers,  with 
the  mouth  close  to  the  wall,  near  the  «ioor,  at  the  distance 
of  140  feet  from  the  visitor,  who  hears  bis  words  in  a  loud 
voice,  seemingly  at  his  ear.  The  mei  r  shutting  of  the  door 
produces  a  sound  totliose  on  the  opposite  seat  like  violent 
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daps  of  thunder.  The  effect  h  not  so  perfect  if  the  visitor 
sits  down  halfway  between  the  door  ami  the  nuif  e<)  seat, 
and  still  less  su  if  he  stands  near  the  inaa  who  speuki^,  but 
on  the  other  side  of  the  door. 

The  marble  pavement  of  the  church  is  extremely  beaa- 
tifuly  seen  from  this  gallery.  The  paintings  on  the  inner 
side  of  the  dome,  by  Sir  James  Thornhill,  are  viewed  with 
most  advanta£:e  here.  The  ascent  to  the  Ball  is  attended 
with  some  ditficulty,  and  is  encountered  by  few,  yet  both 
the  Ball  and  passage  to  it  well  deserve  the  labour.  The 
diameter  of  the  interior  of  the  Ball  is  six  feet  two  inches, 
and  twelve  persons  may  sit  within  it. 

The  prospect  from  every  part  of  the  ascent  to  the  top  of 
St.  Paul's,  wherever  «n  opening  presents  hself,  is  extremely 
curious.  The  effect  is  most  complete  from  the  gallery  sur- 
rounding the  foot  of  the  lantern.  The  metropolis,  from 
that  spot,  has  a  mimic  appearance,  like  the  objects  in  a 
fantoccino.  The  streets,  the  pavements,  the  carriages, 
and  foot-passengers,  have  the  appearance  of  fairy  ground 
and  fairy  objects.  The  spectator,  contemplating  the  bus- 
tle of  the  diminutive  throng  below,  is  moved  a  little  out  of 
the  sphere  of  his  usual  sympathy  with  them  ;  and,  as  if  they 
were  emmets,  asks  himself  involuntarily  "  about  what  are 
thost^liule,  inconsequential  animals  engaged?'^ 

The  forin  of  the  metropolis,  and  the  adjacent  country, 
is  most  perfectly  seen  from  the  gallery  at  the  foot  of  the 
lantern,  on  a  bright  summer  day.  The  ascent  to  this  gal- 
lery is  by  534  steps,  of  which  260,  nearest  the  bottom,  are 
extremely  easy  ;  those  above  difficult,  and  in  some  parts 
dark  and  unpleasant.  In  the  ascent  to  this  gallery  may  be 
seen  the  brick  cone  that  supports  the  lantern,  with  Its  ball 
and  cross ;  the  outer  dome  being  turned  on  the  outside  of 
the  cone,  and  the  inner  dome  turned  on  the  inside.  The 
entire  contrivance  to  produce  the  effect  within  the  church, 
and  on  the  outside,  intended  by  the  architect,  is  extremely 
iine,  even  marvellous.  From  the  pavement  of  the  church, 
the  interior  appears  one  uninterrapted  dome  to  the  upper 
'extremity ;  but  it  consists,  in  fact,  of  two  parts,  the  lower 
and  principal  dome  having  a  large  circular  aperture  at  its 
top)  through  which  is  seen  a  small  dome,  that  appearspart 
of  the  great  and  lower  dome,  althougii  entirely  separated 
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from  it,  being  turned  also  within  the  cone,  hot  considera- 
biy  above  it, 

WEST»IINST«E  ABBBT. 
[See  Platey  Ab.  81.] 
This  interesting^edj^ce  derives  its  name  of  Westminster 
Abbey  from  its  situation  in  the  western  part  of  the  metro- 
polis, and  lU  original  destination  as  the  church  of  a  monas- 
tery.   The  present  chnrch  was  built  by  Henry  III.  and 
his  successors,  with  the  exception  of  the  two  towers  at  the 
western  entrance,  which  are  the  woric  of  Sir  Christopher 
Wren.     The  length  of  the  church  is  360  feet :  the  breadth 
of  the  nave  72  feet ;  and  the  cross  aisle  195  feel.     The 
roof  of  the  nave  and  of  the  cross  aisle  is  supported  by  two 
rows  of  arches,  one  above  the  other,  each  of  the  pillara  of 
which  IS  a  union  of  one  ponderous  round  pillar,  and  four  of 
similar  form,  but  extremely  slender.     These  abies  bein? 
extremely  lofty,  and  one  of  the  small  pillara  continued 
throughout,  from  the  base  to  the  roof,  produce  an  effect 
uncommonly  grand  and  awful.     The  choir  is  one  of  the 
most  beautiful  in  Europe.    It  is  divided  from  the  western 
part  of  the  great  aisle  by  a  pair  of  noble  iron  gates,  and 
terminates  at  the  east  by  an  elegant  altar  of  white  marble. 
The  altar  is  enclosed  with  a  very  fine  ballustrade,  and  in 
the  centre  of  lU  floor  is  a  large  square  of  curious  mosaic 
worAr,  of  porphyry,  and  other  stones  of  various  colours.  In 
this  choir,  near  the  altar,  is  performed  the  ceremony  of 
crowning  the  kings  and  queens  of  England. 

At  the  southern  extremity  of  the  cross  aisle  are  erected 
monuments  to  the  memory  of  several  of  our  most  eminent 
poets.  This  interesting  snot  is  called  Poet^s  Comer ;  and 
never  could  place  be  named  with  mpre  propriety :  for  here 
arc  to  ^  iound  the  names  of  Chaucer,  Spencer,  Shaks- 
Pf"^^V  .1?  •^^'^"J  Milton,  Dryden,  Butler,  Thomson, 
<Tay,  Oroldsmith,  Addison,  Johnson,  &c.— Here  also,  as 
if  this  spot  was  dedicated  to  genius  of  the  highest  rank,  are 
the  tombs  of  Handal,  Chambers,  and  Garrick. 

The  curiosities  of  Westminster  A  bbey  consist  chiefly  of 
Its  highly-interesting  chapels,  at  the  eastern  end  of  the 
church,  with  their  tombs.     Immediately  behind  the  altar 
stands  a  chapel  dedicated  to  Edward  the  Confessor,  upon  . 
an  elevated  floor,  to  which  there  is  a  flight  of  steps  on  the 
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nortbero  side;  The  shrine  of  the  Confessor,  which  staodU 
in  the  centre,  was  erected  by  Henry  III.  and  was  curiously 
ornamented  with  mosaic  work  of  coloured  stones,  which 
have  been  picked  away  in  evety  part  within  reach.  Withia 
the  shrine  is  a  chest,  containing  the  ashes  of  the  Confessor. 
The  frieze  representing  his  historv  from  his  birth  to  his 
death,  put  up  in  the  time  of  HenrjPlII.  is  highJy  curious, 
and  deserves  the  study  and  attention  of  every  lover  of  au* 
tiquity.  The  tomb  of  Henry  IH.  is  in  this  chapel ;  it  has 
been  extremely  splendid,  but  is  now  mutilated.  The  ta^ 
ble  on  which  lies  the  king^s  effigy  in  brass  is  supported  by 
four  twisted  pillars,  enamelled  with  gilt.  This  lomb^  which 
is  a  fine  specimen  of  its  kind,  is  almoat  entire,  on  the  side 
next  the  area.  Ft  likewise  contains  the 'tombs  of  Edward 
I.  and  his  Queen  Eleanor ;  of  Edward  III.  and  Queen  Pht- 
lippa ;  of  Richard  H.  and  his  Queen ;  of  Margaret,  daugh- 
ter of  King  Edward  I V. ;  of  King  Henry  V. ;  and  of  Eliz* 
abeth,  daughter  of  King  Henry  VIL 

The  grand  monument  of  Henry  V.  is  inclosed  by  an 
iron  gate.  The  great  arch  over  the  tomb  is  full  of  ribs 
and  pannels,  and  the  headless  figure  of  Henry  still  remains  ; 
the  head  was  of  solid  silver,  and  was  stolen  during  tlie  civil 
wars.  There  was  a  chantry  directly  over  the  tomb,  which 
had  an  altar- piece  of  fine  carved  work.  The  armour  of 
H«'nry  once  hung  round  this  chantry;  his  helmet  yet  re- 
mains on  the  bar,  and  the  very  saddle  which  he  rode  at 
the  battle  of  Agincourt,  stripped  of  every  thing  which  com* 
posed  it,  except  the  wood  and  iron,  hangs  on  the  right. 

Contigious  to  the  eastern  extremity  of  the  church,  and 
opening  into  it,  stands  the  famous  chapel  of  Henry  VII. 
dedicated  to  the  Virgin  Mary,  one  of  the  finest  and  mast 
hgnly-fniahed  pieces  of  Gothit  architecture  in  thewortd. 
On  ith  site  formerly  stood  a  chapel,  dedicated  lo  the  Vu*- 
gin  INlary,  and  also  a  tavern,  distinguished  by  the  sign  of 
the  White  Rose.  Henry,  resolving  to  erect  a  superb  mau- 
soleup)'  for  himself  and  his  family,  pulled  down  the  old 
chapel  and  tavern;  and  on  the  1 1th  of  February,  1503, 
the  first  stone  of  the  present  edifice  was  laid  by  Abbot  Is- 
lip,  at  the  command  of  the  King.  It  cost  i:i4,000.,  a* 
pnpdigious  sum  for  that  period,  (equal  to  ^^^80,000.  of  our 
money  ;)  and  still  more  so,  considering  the  parstmonio«is 
temper  of  the  King.     The  labour  merely^  working  the 
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have  been  whelped  in  the  To4'er  are  more  fierce  thaa^acti 
a«i  have  been  taken  wild.  The  dens  are  inclosed  in  front  by 
iron  grratings:  the  greater  part  of  them  have  been  recemly 
rebuilt,  and  every  precaution  taken  to  prevent  accidents, 

The  Spanish  Armory  contains  the  trophies  of  the  fa- 
mous victory  of  Queen  Elizabeth  over  the  Spanish  Armada. 
.Among  these  tbo  most  remarkable  are  the  thumb-scretcs, 
intended  to  be  used  to  extort  confession  from  the  English 
w  here  their-  money  was  hidden.  In  the  same  room  are  oth- 
er curio.^^ties  ;  among  which  is  the  axe  with  which  the  un- 
ibrtunrvte  Anne  Bullen  was  beheaded,  to  gratify  the  capri- 
cious passions  of  her  husband,  Henry  Ylll.  A  represent- 
ation of  Queen  Elizribeth  in  armour^  standing  by  a^^ream- 
t^oloured  horse,  attended  by  a  page,  is  also  sIij&wd  Hk  this 
room.  Her  Majesty  is  dressed  in  tiie  annour  she  wore  at 
..tlio  time  she  addressed  her  brave  army,  in  tiie  camp  of  Til- 
bury^  1588,  with  a  white  silk  petticoat,  ornamented  with 
pearls  and  spangles. 

The  SMAUi  Armory- i«  one  of  the  finest  ro»ms  of  its 
kind  in  Europe.  It  is  345  feet  in  lengthy  and  in  general  it 
contains  complete  stands  of  arms  for  no  less  than  100,000 
men.  They  are  disposed  in  a  variety  of  figures,  in  a  very 
elegant  manner.  A  piece  df  ordnance  from  Egypt  has 
been  lately  added,  sixteen  feet  long,  and  seven  fuches  and 
a  half  bore.  There  are  several  other  curiosities,  among 
which  are  arms  taken  at  various  periods  from  rebels;  the 
Iri^hland  broad-sword  deserves  particular  notice.  In  many 
respects  this  room  may  be  considered  as  one  of  the  won- 
ders of  the  modern  world. 

The  Volunteer  Armory  is  in  the  White  Tower,  and 
contains  artuis,  piled  in  beautiful  order,  for  30,000  men, 
wiih  pikes,  ."Hvords,  &c.  in  immense  numbers,  arranged  ia 
st.ii>'au4i  other  devices.  At  the  entrance  of  this  roofu 
Slat.  U  a  fine  figure  of  Charks  BrandoHy  Duke  of  Su^olk, 
hi  liricht  armour,  and  havin^i:  ihe  very  lance  he  used  in  his. 
iiie-tinie^,  which  is  eightt?en  feet  long. — The  Sea  AaMonv 
IS  rilso  in  this  Tower,  and  contains  arms  for  nearly  50,()(  m 
bujl^.r*;  aiul  miriiies.  In  this  room  are  two  elegant  pieci^s 
'>i  Inass  cannon,  presented  bj'  the  City  of  Londou  to  il-. 
^''ii]  (.f  Leicester,  and  vnrious  similar  curiosities. 

l^irt  of  the  llov.vL  Train  of  Abtillerv  is«kcpt  oi 
the  j^ronrid  i1oor,  un  i.-r  iho  small  armory.     The  ro.>ni  J. 
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Id  amke  h  is  the  model  of  ^  ^i}inu«tWWtt  tW^er^-^niul 
18  of  excellent  werknmniilHp.  At  Ihe  «m40iMtk>»  it  i«  yl** 
ced  00  the  king's  taMe.-^7«  lie  «ionl<pf  Mercy..  rJi^HB 
DO  polDt.— >«8.  A  grand  st^et:;/^MIy^u9ed  f^chiisfeabigi^sf 
the  rojal  fainil7.-^9.  Tke  cromk  of  MOef  ithMt  ii  woMi 
by  the  king  at  hts  meeting'  of  tlie  ysrlbmoM^  viadb  othir 
state  occasions.  It  is  Of  extreme  sptepdoi^alKl^vfthie^  be- 
ing covered  whh  hige-ttebd  predoiift  stonei|  wad  wi  tiie.ti 
of  its  cross  Is  a  pearl  fvhttH  Charles  I.  ptedgadto  the  fi 
Kepublic  for  eighteen  thobsAmi  pounds.-  -Under  the  4 
is  an  emeraM  diamond  ^  a  pale  green  colour,  aetea  i 
and  a  half  in  circumference^  and  vahied  at  ^OM  hu 
thousand  pounds;  and  in  the  fhnit  b  » jtMsk  nihy, i 
ished,  in  its  ptirety  natnralstate,  three  iMhes  loog^  aoriithe 
value  of  which  cannot  be  estimated ^^-^lO.  Tkegoldm  em* 
gl^,  with  which  the  king  is  anointed,  luid  the  gMm^pam*Mt* 
11.  The  diadem,  worn  by  theQae^ns  Anne  and -Ifeiy.'^^ 

f  And,  1^.  TAecroirfiof  Queen- Mary,  Me  crOMorKtng 

^Villiam,  and  several  other  Valuable  jew«ls. 
'  In  this  Office  are  all  the  crown  jewelS^  wot»  fay ^  priii* 
ces  and  princesses  at  coronations,  and  absfbdanoe  of  Cad* 
tuMs  old  plate.  Independently  of  several  of  the  jewels  wfaNN:h 
are  inestimable,  the  value  of  th^  pTeeioii  Stones  and  plate 
contained  in  this  office,  h  not  less  than  twamitlionasterKfi|g. 
The  Chapfl,  situated  at  the  north-end  01' the  parade,  is 
not  otherwise  attractive  than  as  it  contains  a  few  ancient 
tombs  and  monuments.  *  :....• 

THE   B.VNK   or  BNGLAND. 

Thk  building  thus  entitled  ts  tm  immense  and  very  cx- 
t^tifive  stone  edifice,  sitaated  a  little  to  the  north-west  el' 
Cornhil!.  The  front  is  composed  of  a  centney  eighty  Um. 
in  ler»crtli,  of  tiie  Ionic  or.ier,  on  a  rastic  base;  and  oitwo 
wini's,  t>niamented  with  a  c^l^miade.  The  back  of  4lie 
bull di in:  10  LotliburV,  is  a  high  t^6  heavy  wall  of  l^tooe, 
IV  jcli  a  gate  way  for  carlfiacres  into  the  bullion  coart^ 

On  the  east-side  of  the  principal  entrance  ffbm  Thnad* 
uopclUsMreet,  is  a  passage  leading  to  a  spacious  apartmeai 
t;aiio;l  THE  Rorr  NDA,  in  which  business  in  the  public 
fin»(is  \%  rranva*ned;  and,  branching  out  of  this  apartment, 
frre  yf^J^'ous'jflkejsiippiop-iatedtothe  nranagtsmentofeach 
fw»  titular  stock.  In  cacti  of  these,  tmder  ihe  several  iatt^rs 
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lations  of  fimnce  and  convenience  existiog  under  any  goi'- 
erowent.  It  has  gradually  .been  l)rought  to  its  present 
perfection,  being  at  first  in  the  hands  of  individuals,  and 
replete  with  abuses.  In  its  present  form  it  not  only  sup- 
plies the  government  with  a  great  revenue,  but  accompli^* 
es  that  by  means  highly  beneficial  to  the  persons  contribu* 

The  Post-office  is  the  most  unportant  spot  on  tine  snr* 
face  of  the  globe.  It  receives  information  from  all  couo* 
tries ;  it  distributes  instructions  to  the  antipodes ;  it  con- 
nects together  more  numerous  and  distant  interests  of  men 
than  any  similar  establishment.  It  is,  in  the  highest  de- 
j^ree  iiitherto  realized,  the  seat  of  terrestrial  perception  and 
volition, — the  brain  ef  the  whole  earth  ! 

The  mode  of  carrying  letters  by  the  general-post  was 
greatly  improved  a  few  years  since,  by  a  most  admirable 
plan,  invented  by  Mr.  Palmer.  Previously  to  its  adop- 
uon,  letters  were  conveyed  by  carts,  without  protection 
from  robbery,  and  subject  to  delays.  At  present  they  are 
carried,  according  to  Mr.  Palmer's  plan,  by  coaches,  dis- 
tin^iished  by  the  name  of  mail-coaghbs,  provided  with  a 
well-armed  guard,  and  forwarded  at  the  rate  of  eight  miles 
an  hour,  including  stoppages.  <iiov0hin$eut  contracts  wkh 
coach-keepers  merely  for  carrying  the  maif,  the  coach- 
owner  making  a  profitable  business  besides,  of  carrying 
passengers  and  parcels.  It  is  not  easy  to  imagine  a  com- 
bination of  different  interests  to  one  purpose,  more  com- 
plete tlian  this.  The  wretched  situation,  however,  of  the 
horst^,  on  account  of  the  length  of  the  stages  which  they 
are  frequently  driven,  is  a  disgrace  to  the  character  of  the 
British  nuiion,  and  requires  the  interference  of  the  iegi&la^ 
ture.  No  stage  should  exceed  twelve  miles  in  length. 
The  rapidity  of  this  mode  of  conveyance  is  unequalled  in 
auiy  country. 

THE  MONUMENT. 

Ahout  two  hundred  yards  north  of  London-bridge,  is 
s'.jnated  one  of  ■'he  finest  pillars  iu  tlie  world,  erected  by 
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It  would  be  im^KMsiblf*  udeqitati»ly  to  describe  the  first 
impressions  made  on  the  sp<'cUitor  on  his  entrance  inio  nur. 
GALLtRY,  where  such  a  galaxy  of  geaius  fifulart  wasotfter- 
od  to  his  contemplation.  It  was  lined  by  the  6neatpro»: 
duciions  of  the  Frt^nch,  Fleinish,.aoU  lt4iiaQ  scbool%  and* 
divided  by  a  ctirious  double  paioiingupi*n  slate,  pliiced  on* 
a  pedestal  in  the  middle  uf  the  room,  j-epreseotUig  the  front  * 
and  bjick  views  of  the  same  figures.  .    -  .     '      f .    . 

From  the  Museum  the  visitor  descends  into  the  SajilIs' 
DEs  An TiQLKS,  eoQtaming  the  finest  treasures  of  Greciaa* 
and  Roman  statuary.  His  notice  is  iustautly  attracted  by 
TUK  Belvidkrb  Apollo,  a  statue  surpassing,  in  the  opii^ 
ion  of  connoisseurs,  ail  the  others  in  the  collficttoa.  This; 
ronfrhli^^s  MMwe  is  thus  described  by  Sir  John  Carr^iivbTd' 
work  ojifided  Tlie  Stranger  in. France.  "  A41  tbe<]ivinity» 
of  a  trod  beams  through  this  uorivailcd  perfection  of  form.* 
It  is  impossible  to  impart  the  impressions  which  it  in« 
spires :  the  rivetted  beholder  is  ready  IQ  exchiim  with 
Adam,  when  he  first  discerns  the  approach  q[  Raphael : 


-Behold  what  glorious  shape 


(/.juivs  tliii  way  moving:  Sfemi*  another  morn 

icjoa  ;  fc<»j»e  g^iit  b«hc*!t  f^u^AMiYeri.' 


*'  The  iina-inaiuiffTi^i^otlOT'nfsuAmiJB^^  of- grace 
:*ni1  i'trongiii.  One  of  its  Tnany  transcendSoHjeaflties  con* 
.sist  in  i.s  aerial  appearance  and  exquisite  expression  of 
inoiidu." 

Thk  Mroicfan  Venus',  from  the  Palace  Pitti,  at  Flo- 
rence, aJMi  farmed  apart  of  l3»is  magnificent  collection  of 
statues.  The  classic  Addison,  in  fc>p<*aking  of  this  statue, 
wliicii  he  saw  at  i-  Irrence,  o^)^erves,  that  it  appeared  to 
iiim  much  le^s  than  life,  in  consequence  of  its  being  in  the 
companv  of  oiher«<  of  a  larger  size;  but  that  it  is,  uotwith- 
^t,^n^l^[!L .  a*  liUTLC  as  the  or«iimir\  si/»*  of  women,  as  he  cou- 
ciuucd  h'«m  the  measure  of  the  trrist;  siace,  in  a  fig^tre 
of  Hiikh  mvF  proportioti.iy  from  iJie  size  of  any  one  part  it 
•s  easy  tr  ^ie>s  at  that  of  the  olliers.  The  fine  polish  of 
ihe  mart,Jt\  communicating  to  the  touch  a  sensation  of 
lle«^hv  suuiiCi.',  the  delicacy  of  th»»  sha}>e,  air,  and  posture, ' 
arid  iho  corrt  rint,-i  ui  design,  in  this  celebrated  stoTue,  aie 

.;0t  lO  bl*  (-.jM'l'vSrd,  ... 
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thousand  pounds  to  his  executors,  and  purchase  a  hoit^e 
suflicicntly  commodious  for  it.  The  parliament  acted  with 
gn^at  liberality  on  this  occasion ;  several  other  valuable 
oollectlous  were  united  to  this  of  Sir  Hans  Sloane,  and  the 
whole  establishment  completed  for  the  sum  of  eighty-five 
thousand  pounds,  which  was  raised  by  the  way  of  lottery. 
Parliament  afterwards  added,  at  various  times,  to  the  Slo- 
nean  Museum,  the  Cottonian  Library  ;  that  of  Major  Ed- 
wards ;  the  Harleian  Collection  of  Manuscripts ;  Sir  Wil- 
liam Hamilton's  invaluable  collection  of  Greek  Vases ;  the 
Townleian  collection  of  Antique  Marbles ;  the  Manuscripts 
of  the  late  Marquis  of  Lausdown ;  and,  lastly,  the  celebra- 
ted Elgin  Marbles,  which  comprise  what  are  coQsidered  as 
the  finest  specimens  of  ancient  sculpture. 

The  whole  of  the  important  library  of  printed  books 
and  mmiuscripts  which  had  been  gradually  collected  by 
the  Kings  of  England  from  Henry  VIII.  to  William  III. 
was  presented  to  the  Museum  by  George  II. ;  and  George 
III.  bestowed  on  it  a  numerous  collection  of  valuable  pam* 
phh^ts,  which  had  been  published  in  the  interval  between 
HhO  and  166O.  His  Majesty  likewise  contributed  the 
uvo  doest  mummies  in  Eucope ;  the  sujn  of  <£l,123.  arising 
»"rom  lottery  prizes,  which  had  belonged  to  his  royal  prede- 
cessor 'y  and,  in  1772,  a  complete  set  of  the  Journals  uf  the 
Lords  and  Commons.  To  these  contributions  liis  Majes-« 
ty  has  since  added  a  collection  of  natural  and  artificial  cu- 
riosities, sent  to  him,  in  1796,  by  Mr  Menzies,  from  the 
>iorth-West  coast  of  America,  and  several  single  books  of 
great  value  and  utility. 

Tlic  trustees  have  lately  added  Greenwood's  collection 
of  stiUVed  birds;  Hatchet's  minerals;  Halhed's  oriental 
manuscripts;  Tyssen's  collection  of  Saxon  coins;  Doctor 
Benlley's  classics;  and  the  Greville  collection  of  minerals. 
To  these  may  be  added  numerous  donations  from  several 
^(  the  Sovereigns  of  Euro[)e,  as  well  as  from  learned  bod- 
ies, and  private  individuals. 

Oil  entering  the  gjile  of  the  Museum,  a  spacious  quad- 
ran'.'U  presents  itself,  with  an  Ionic  colonnade  on  iho  south 
siiN  ,  nij(i  on  the  north,  the  main  building,  which  measures 
2l(>  i.  *t  in  Itni^ih,  and  /ij  in  tieicrht,  to  ihe  top  of  the  cor- 
nice. Several  add?:iunal  buildings  have  lately  been  added 
for  ihe  above  collections. 
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The  seventh  is  appropriated  to  the  Royal  and  Cottoaiaa 
library  of  manuscripts.  On  a  table,  in  a  glased  frame,  b 
the  original  of  the  Magna  Charta,  belonging  to  the  Cotto- 
nian  library.  Against  the  press,  No  21,  of  the  CottoniaD 
collection,  is  the  original  of  the  Articles  preparatory  to  the 
aigning  of  the  Great  Charter,  perfect,  with  the  seaL 

Xbe  magnificent  saloon  is  filled  with  the  Greville  col- 
lection of  minerals,  the  finest  in  tha  world,  admirably  ar- 
ranged, and  luminously  coloured.  The  dome  of  this  saloon 
merits  notice.  It  was  painted  by  La  Fosse,  and  has  been 
described  as  the  apotheosis  of  Iris,  or  birth  of  Minerva. — 
In  the  middle  of  the  window  stands  a  table,  composed  of  a 
variety  of  lavas  from  Mount  Vesuvius  presented  by  tiie 
Earl  of  Exeter. 

The  eighth  room  contains  a  department  of  natural  his- 
tory, part  of  which  is  the  valuable  donation  of  Mr.  Cra- 
cherode,  disposed  in  two  tables,  nearly  in  the  Lioniean 
Drder ;  and  a  much  more  extensive  series,  arranged  accor- 
ds ng  to  the  Wernerian  system.  The  principal  production  s 
are  very  valuable,  consisting  of  minerals  from  Derbyshire, 
Siberia,  the  South  Seas,  volcanic  and  rock  stones  from  Gerr 
many.  One  very  curious  specimen  of  natural  history  is 
pointed  out  in  the  fifth  divbion  of  the  CrKherodean  collec- 
tion, an  egg-shaped  piece  of  calcedony,  containing  water, 
(enhydros,)  which  may  be  seen  by  gently  shaking  the  vase. 
Here  also,  in  a  glass-case,  is  the  famous  fossil  skeleton  from 
Gnudaloupe,  which  has  been  the  object  of  much  interesting: 
controversy  among  eminent  naturalists  in  the  Monthly 
Magazine.  The  ninth  is  appropriated  to  petrifactions  and 
shells.  In  the  first  division  of  the  oases  in  the  middle  of 
the  room  is  a  valuable  univalve  shell,  of  the  species  called 
the  paper  nautilus,  #r  argonaut  shells,  renaarkable  for  the 
sligiitness  of  its  fabric,  and  the  elegance  of  its  shape*  It  is 
inhabited  by  an  animal  not  unlike  a  cuttle-fish,  which  by 
extending  a  pair  of  membranes,  adhering  to  the  top  of  if$ 
longest  arms,  has  the  power  of  sailing  on  the  surface  of  the 
^ea.  Under  the  tables  are  deposited^  in  this  and  the  nes^i 
roum,  a  great  namber  of  volumes  and  parcels,  containiDg 
collections  o(  dried  plants;  which,  from  the  fragile  nature 
of  their  contents,  are  shewn  only  on  particular  leave.  The 
tenth  room  is  entirely  filled  with  vegetable  pfodnctiofis. 
'>;oophites,  epongos,  &o.     The  contents  of  the  cleventli 
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room  are  birds,  and  arranged,  as  far  as  convenience  would 
admity  according  to  the  Linnanm  systeai.  Among  the  cu» 
rious  specimens  of  ornithology  is  a  humming-bird,  scarcelv 
larger  than  a  bee ;  and  another  beautiful  iittle  oreatnre  calf* 
ed  the  harlequin  humming-bird,  from  the  variety  •f  its  co« 
lours.  In  this  room  there  is  a  curious  picture,  executed  ma- 
ny jrears  ago  in  Holland,  of  that  extremely  rare  and  cu^ooa 
bird,  the  dodo,  belonging  to  tlie  tribe  galUnas.  In  the  ta<» 
ble  in  the  middle  are  preserved  the  nests  of  several  birds, 
among  the  most  curious  of  which  ave  several  hanging  nests, 
chiefly  formed  by  birds  of  the  oriole  tribe ;  nests  of  asuli- 
stance  resembling  isinglass,  which  the  Chinese  make  into  a 
rich  soup ;  scarce  feathers,  &c.  In  the  second  table  are 
deposited  a  variety  of  eggs  and  nests :  among  the  former 
may  be  noticed  the  eggs  of  the  ostrich,  the  cassowary,  the 
crocodile,  &c.  In  the  cases  between  the  windows  are  sev- 
eral of  the  rarer  quadrupeds ;  among  these  the  taost  furious 
are,  two  ourang-outangs,  in  a  young  state,  a  long-tailed  ma- 
cauci,  ermine,  &c ;  in  cases  under  the  tables  are  an  armar 
dillo,  or  porcupine,  several  young  sloths,  and  a  fine  sped* 
men  of  the  two-toed  ant-eater.  The  twelAh  room  contains 
a  general  and  extensive  arrangement  of  fishes,  serpents, 
lizards,  frogs,  dsc. 

The  Townley  Maeblcs  and  £aTPTiAi«  Antiquities, 
are  deposited  in  a  rery  elegant  suite  of  rooms  built  purpose* 
ly  for  them*  The  first  room  is  devoted  to  a  collection  ot 
^ass-reliefs,  in  terra  cotta,  pronounced  the  finest  in  Europe* 
The  second  is  a  beautiful  circular  room,  whence  you  have  a 
fine  view  of  the  whole  suite  of  apartments,  bounded  at  the 
end  by  an  exquisitely-wrought  cUscohohn^  or  ancient  quoit- 
player.  This  room  is  devoted  to  Gre^k  aud  Roinao  sculp- 
tures, among  which  may  be  pointed  out  a  fine  candelabrum, 
with  several  beautiful  busts  and  statues.  The  third  and 
iburth  rooms  are  also  6lled  with  Greek  and  Roman  sculp- 
tures :  in  the  latter  are  several  fine  bass-reliefs.  The  fifth 
contains  a  collection  of  Roman  sepulchral  monuments;,  and 
a  beautiful  mosaic  pavement,  recently  discovered  in  die^^ng 
the  foundations  for  the  new  building  at  the  bank  of  Eng- 
land. The  sixth  exhibits  a  miscellaneous  collection  of  one 
hundred  grand  pieces  of  Roman  and  Greek  sculpture.  The 
neventh  is  devoted  to  Roman  antiquities  5  and  the  eighth,  on 
fhe  left,  to  Egyptian  antiquities,  among  which  arc  the  two 
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inunmies  before  mentioned,  with  their  coigns ;  a  matiU' 
script,  or  papyrus,  taken  from  a  mummy,  &c.  Among  the 
Egyptian  sculptures  in  the  ninth  room,  is  the  celebrated 
sarcophagus,  commonly  called  the  tomb  of  Alexander  the 
Great,  — [See  Plate,  No,  73.] — an  engraving  and  disserta- 
tion on  which  appeared  in  the  Monthly  Magazine  for  Feb- 
ruary, 1 809-  The  tenth  contains  Greek  and  Roman^ttlp- 
iures  of  singular  beauty. 

Thence  returning,  and  proceeding  up  stairs,  the  visitor  is 
conducted  to  the  eleventh  room,  containing  ancient  and 
modern  coins  and  medals,  arranged  in  geographical  order, 
those  of  each  country  being  kept  separate.     It  is  not  shown 
unless  by  the  permission  of  the  trustees,  or  of  the  principal 
librarian.     Not  more  than  two  persons  are  admitted  at  one 
time,  without  the  presence  of  the  principal  librarian,  or  of 
some  other  officer.     The  twelfth  room  contains  the  collec- 
tion of  the  late  Sir  William  Hamilton,  which  has  been  re- 
moved from  the  saloon.     It  principally  consists  of  penates, 
or  household  goods,  bronze  vessels,  utensils,  &c.  specimens 
of  ancient  glass,  necklaces,  bullae,  fragments  of  relievos, 
and  ancient  armour,  tripods,  knives,  patent  lamps,  seab, 
weights,  sculpture  in  ivory,  bracelets,  bits,  spurs,  ancient 
paintings  from  Herculaneum,  Babylonish  bricks,  and  his 
unrivalled  collection  of  Greek  vases,  the  greater  part  of 
which  were  found  in  the  sepulchres  of  Magna  Grecia.    The 
forms  of  the  vRses  are  much  varied,  and  are  equally  simple 
and  beautiful.     Iti  the  thirteenth  is  deposited  the  extensive 
and  valuable  collection  of  prints  and  drawings,  the  most 
inipot-tant  part  of  which  was  bequeathed  by  the  Rev.  Wil- 
liam Cracherode.     The  contents  of  this  room  can  be  seen 
only  by  a  few  persons  at  a  time,  by  particular  permissioQ. 

THE    LINWOOD   GALLERY,   LEICESTER-SQUARE. 

In  viewing  the  beautiful  specimens  of  female  iogenuitN 
displayed  in  this  gallery,  the  mind  naturally  reverts  to  the 
best  days  of  the  Gobelin  tapestry ;  and  it  is  not  paying  any 
compliment  to  Miss  Linwood  to  say,  that  as  works  of  art, 
for  truth  and  fidelity  of  colouring,  expression  and  outline, 
tlicy  need  not  shun  a  comparison  with  the  finest  of  the 
French  performances.  Considering  themin another  point 
ol  view,  AS  PRoorcTiONS  OP  THE  NEEDLE,  they  are  the 
most  wonderful  r>erformance«  on  record,  and  have  opened 
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ferent  objects,  inclttding  qaadropedsy  birds,  reptiles^  iiiaccu,,, 

ancient  arms,  works  of  art,  &c^  arranged  in  scientific  cwderi 

The  South  Sea  Curiositiss  were  principally  bitni^t 
to  England  by  Captain  Couk,  and  eoasisi  of  superb  feath- 
ers, cloaks,  helmets,  bats  of  feathers,  ornaments,  breast- 
plates, war-dabs,  idols,  fish-hooks,  fly-flaps,  caps,  &c.  To 
these  are  added,  from  other  sources,  war-chilM,  paddles, 
bows,  rattles,  adzes  aad  axes  of  hard  bUck  stone,  knives, 
dresses,  &c.  Among  the  Noeth  Ain>  South  Ambbioan 
Curiosities  are  maucasons,  or  shoes;  a  quiver  with  pois- 
oned arrows,  and  a  tube  for  dischai^ng  them  f  belts ;  pooclH 
es ;  a  great  variety  of  bows  and  arrows ;  snow  shoes  ;  the 
calumut,  or  pipe  of  peace ;  a  wampum  belt;  a  specimen  ot 
cloth,  made  of  the  asbestos,  &c.  brought  from  Canada, 
Hudson's  Bay,  and  other  parts  of  these  territories.  The 
class  of  African  Curiosities  contains  musical  instru- 
meots;  sceptres;  pouches;  shoes;  Au»;  bows;  poisooed 
arrows ;  lances ;  daggers,  Sic,  with  htimmocks ;  gourds ;  an 
African  harp ;  a  pair  of  bdlows ;  and  other  carious  objects. 

The  department  of  Works  of  Art,  contains,  among  other 
•>bjects  of  great  vahie  aod  beauty,  a  fine  equestrian  model 
i»f  £dward  the  Black  Pritice,  in  armoor;  models  in  colour* 
t*(\  wax ;  busts  in  rice  paste ;  medals  of  ancient  armoiy,  of 
I  Chinese  pagoda,  and  of  men  of  war,  in  coloured  straw  ; 
sculptures  in  ivory;  pictures, in  coloured  sand, in  wood,&c. 
>  The  depanraent  of  Natural  History  contains  several 
thousand  species,  avid  excels  any  in  Great  Britain,  either  for 
fhe  rarity  and  number  of  the  specimens,  or  the  beautiful 
and  novel  manner  in  which  they  are  displayed.  Among  ^le 
quadrupeds  are  all  the  mteresting  specimens,  from  the  huge 
*Hepliani  and  the  rhinoceros  to  tlM  most  mhiute  species. 
The  giroffe,  or  camelopnrdalts,  seventeen  fees  three  incbes 
hi^h,  is  the  finest  in  Europe.    Among  the  birds,  are  beau« 
liful  specimens  of  the  bird  of  Paradise;  that  magnificent 
bird  tbe  grand  hoopoe ;  humming  lurds ;  a  black  swan  ^ 
in  uudescribed'water-bhti,  of  the  duck  tribe,  &c.  Sec,  all 
beautifully  stufied*     Among  the  atii|)Mbioos animals  is  the 
great  baa,  thirty-two  feet  io  length;  the  American  aod 
Afrionn  iguana  serpents ;  nfftlesnakes ;  spectacle  snakes  j  a 
fine  specimen  of  tbe  geometrical  tortoise,  &o.     The  Idhy- 
«logir^l,  Errtomo»ogiGal,and  Mineralogicail  departmems  arp 
^<l»ia»iy  rkh  j  as  is  likewise  that  of  the  marine  prodoctiODs. 
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reflected  by  a  mirror,  as  io  the  Gregorian  telescope^  asd 
tlie  rays  are  intercepted  by  a  lens  at  a  proper  distance,  so 
that  the  observer  has  his  back  to  the  object,  and  looks 
through  the  lens  at  the  mirror.  The  magnifying  power  is 
the  same  as  in  the  Newtonian  telescope ;  but  there  nor  be- 
ing any  second  reflector,  the  brightness  of  the  object  view- 
ed in  the  Herschel  telescope  is  greater  than  that  in  the 
Newtonian  telescope. 

The  tube  of  Doctor  Hkrschel's  grand  telrscofe  is 
39  feet  4  inches  in  length,  and  4  feet  10  inches  in  diame- 
ter, every  part  being  made  ot  iron»  The  concave  polished 
surface  of  the  great  mirror  is  4  feet  in  diameter,  its  thick- 
ness 3h  inches,  and  its  weight  upwards  of  2000lbs.  This 
noble  instrument  was,  in  all  its  parts,  constructed  under 
tlie  sole  direction  of  Doctor  Herschel :  it  was  begun  in  the 
year  1785,  and  completed  August  28th,  1789,  on  whiclj 
flav  was  discovered  the  sixth  satellite  of  Saturn.  It  mas^- 
uiiii's  SIX  thousand  times. 

lllustriiiion  of  the  cut.  A  B  C  is  a  ray  of  light,  refle(?tcil 
hy  the  great  sj)ef  ulnm  B  to  tiie  fye-glass.  C  D  is  a  chaii 
fur  the  observer.  E,  a  moveable  gallery  for  spectators. 
F  <T.  a  smooth  base  for  the  frante-  to  tnrn  on.  H  and  I. 
nuUies  10  move  the  instrunRnt.    K  are  rooms  Ibr  assistants. 

THE  t.NOLl.^II  TELE(.K.\PH. 

[^r€  Phh.  -Vo.  aj.] 
l>KT^vEl:;^  LoihIuj.  aud  Pprtsiiiouth  there  are  12 stations; 
fin'i  tliirty-one  between  l.oiidon  and  Plymouth,  of  which 
ei,;l»t  are  part  of  liie  Portsmouth  line  fill  they  separate  in 
rb«'  New  Forest.  Anoilier  chain,  extending  from  London' 
to  \urmuuth,  contains  nineteen  stations  ;  and  another  from 
London  to  Deal,  teti  stations;  making  in  the  whole  system 
» 'sixty-four  telegraphs.  Tlie  distances  average  about  eight 
miles,  yet  some  of  them  exltnd  to  twelve  or  fourteen;  antJ 
the  lines  are  often  increased  by  circuits,  for  want  of  com- 
manding heights.  In  the  Yarmouth  line  particularly,  the 
chain  makes  a  considerable  detour  to  the  northward. 

After  about  twenty  years'  experience,  they  calculate  on 
about  two  hundred  days  on  which  sitjnals  can  be  transmit- 
ted throughout  the  dav  ;  about  sixty  others  on  which  they 
ran  pass  onl  v  part  oi  the  day,  or  at  particular  stations ;  and 
about  one  hundred  days  in  which  few  of  the  stations  are 
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are  IMluid's  Advonatics,  which  ponen  iiorecoBiiiieDdsi- 
tioo  but  their  enlai^ged  field,  and  their  fineedom  from  pris- 
matic coloun  in  that  field ;  points  of  no  ccmaequence  io 
looking  through  a  fixed  glass  at  a  fixed  and  drcuniicribd 
object.  The  field  of  tl^  Galilean  telescope  is  quite  hrge 
.  enough,  and  having,  instead  of  the  six  contained  in  Doi- 
lond's  achromatics,  but  two  lenses,  one  of  which  is  s  thia 
concave,  it  exhibits  the  object  with  greater  brightnen,  and 
therefore  ought  to  have  been  pref<mned  for  this  purpose. 
It  seems  strange  also,  that,  to  ease  the  operator,  it  has  nev- 
er been  contrived  to  exhibit  the  fixed  spectruoi,  oo  the 
principle  of  a  portable  camera,  so  that,  withoat  weBr)'ing 
the  eye,  the  cnanges  of  the  distant  telegraph  might  have 
l)een  exhibited  on  a  plane  surface,  and  seen  with  bodk  eyes. 

THK  Aia  BALLOON. 
{See  Platej  Ab.  82.] 

Among  the  many  discoveries  of  modern  philosophy  this 
is  one  of  the  most  splendid  :  hitherto,  however,  it  has  not 
beeniitt^faled  by  corresponding  utility,  owing  to  the  diB- 
euiiy  of  i&gtting  the  machine.  The  most  promisu^  at- 
retoptSc  to'overcome  this  difficulty  were  made  by  ftmhec- 
c:ari,  an  Italian,  whose  aerial  excursions  are  canoo^J  de- 
tailed by  Kotsebue,  in  his  travels,  and  whose  piioeiples 
were  truly  scientific ;  bat  still  this  great  desiderstum  re- 
mams  to  be  attained. 

The  discovery  of  hydrogen  gas,  which  is  15  tiin**  IJ?|'|' 
t't  than  atmospheric  air,  suggested  the  plan  ol'  filling  ^i^" 
iliis  gaseous  substance  a  silken  balloon,  and  of  its  ascent  m 
the  air,  with  ap  aeronaut  appended  to  it,  provided  the 
whole  should  not  exceed  the  weight  of  an  equal  bulk  of 
utmosphcric  air.  The  process  of  ilhng  the  balloon  is  ac- 
.:ouiplished  by  mixing  tivc  parts  of  water  with  one  of  sul- 
phuric acid,  and  pouring  thfr  mixture  on  iron  filings :  tije 
iight  pas,  by  the  decomposition  of  the  water,  will  rise  into 
the  balloon ;  and  the  balloon,  being  12  times  lighter  than 
\he  atmospheric  air,  will  rise  through  it.  Thus  have two> 
rhree,  and  even  four  persons,  been  at  onetime  cameo 
ilirough  the  atmosphere. 

More  than  fifty  aerial  voyages,  in  different  parts  of  E"" 
iope,  have  been  made  bv  Blanchard  j  nearly  as  to9^  ^^ 
n^tynenn:  and  tJihiy  by^Mr.  Sadler. 
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THS  STEAM  ENOINE. 
[Su  Plate,  Ao.  83-] 

This  engine  consists  of  a  large  cylinder  or  barrd^  ut 
which  is  fitted  a  solid  piston  4ike  that  of  the  forcing  pomp. 
Steam  is  thus  supplied  from  a  large  boiler,  which  in  forcing 
up  the  piston,  instantly  opens  a  valve,  through  which  cold 
water  rushes  on  the  principle  of  the  common  pump.  Oth* 
er  steam  is  then  introduced,  which  forces  it  down  again, 
and  drives  the  water  out  of  the  pipe  with  immense  force. 
The  steam  then  raises  die  piston  again,  and  again  makes  it 
full  by  which  alternate  motion  the  grandest  operations  are 
performed.  The  action  of  the  piston  moves  up  and  down 
a  large  beam ;  and  this  beam  communicates  to  other  ma- 
c  hinery  the  power  of  100  or  200  horses. 

The  power  of  some  of  the  steam  engines  constructed  by 
Messrs.  Boulton  and  Watt,  is  thus  described,  as  taken  by 
actual  experiment.  An  engine,  having  a  cylinder  of  31 
inches  in  diameter,  and  making  17  double  strokes*  per 
xniuute,  performs  the  work  of  40  horses,  working  night  and 
day,  (for  which  three  relays,  or  120  bonet.  must  be  kept  j 
and  buns  11,000  pounds  of  Staffordshire  coal  per  day.--^ 
A  cylinder  of  19  inches,  making  25  strokes  of  4  feet  each 
per  minute,  performs  the  work  of  12  horses,  constantly  la- 
labouring,  and  bums  3,700  pounds  of  coals  per  day. — 
These  engines  will  raise  more  than  20,000  cubic  feet  of 
water,  24  feet  high,  for  every  hundred  weight  of  good  pit 
coal  consumed  by  them. 

The  principal  of  Watt's  improved  engine^represented  in 
the  cut,  is  the  same  as  the  above,  but  the  economy  is  still 
greater.  The  steam  which  is  below  the  piston  escapes  into 
the  condenser  A,  by  the  cock  B,  which  is  opened  by  the 
rod  C,  and  at  the  same  time  the  steam  is  admitted  by  the 
cock  D  into  the  upper  part  of  the  cylinder :  when  the 
jiiston  has  descended,  the  cocks  E  and  F  act  in  a  similar 
manner  in  letting  out  the  steam  from  above,  and  admitting 
it  below  the  piston.  The  jet  is  supplied  by  the  water  of  the 
cistern  G,  which  is  pumped  up  at  H,  from  a  reservoir :  it 
is  drawn  out,  together  with  the  air  which  Is  extricated  from 
it,  by  the  air  pump  I,  which  throws  it  into  the  cistern  K. 
whence  the  pump  L  raises  it  to  the  cistern  M^  and  it  enter* 
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the  boiler  through  a  valve  which  opens  whenever  the  float 
W  desoeDds  below  its  proper  place.  The  pipes  O  and  P 
serve  also  to  ascertain  the  quantity  of  water  in  the  boiler. 
The  piston  rod  is  confined  to  a  motion  nearly  rectilinear,  by 
the  frame  Q.  The  fly-wheel  R  is  turned  by  the  sun  and 
planet  wheel  S  T,  and  the  strap  U  turns  the  centrifugal 
regulator  W,  which  governs  the  supply  of  steam  by  the 
valve  or  stop  cock  X. 

STEAM   BOATS. 

[See  Platey  .Vo.  86.] 

The  description  of  the  Clyde  steam  boat,  represented  iu 
the  plate,  is  as  follows.  Its  extreme  length  is  75  feet,  its 
breadth  1 4,  and  the  height  of  the  cabins  6^  feet.  She  is 
built  very  flat,  and  draws  from  2  feet  9  inches  to  3  feet  wa- 
ter. The  best  or  after-cabin,  is  20  feet  long,  and  is  entered 
from  the  stern  :  between  the  after-cabin  and  the  engine  a 
space  of  15  feet  is  allotted  for  goods.  The  engine  is  a  12 
horse  power,  and  occupies  15  feet :  the  fore-cabin  is  16  feet 
long^  and  is  entered  from  the  side.  The  paddles  16  iu 
number,  form  two  wheels  of  9  feet  diameter,  and  4  feet 
broad,  made  of  hammered  iron :  they  dip  into  the  water 
from  1  foot  3  to  1  foot  six  inches.  Along  the  ouler  edge 
of  these  wheels  a  platform  and  rail  are  formed  quite  round 
tlic  vessel,  projecting  over  the  sides,  and  supported  by  tim- 
bers reaching  down  to  the  vessel's  side.  This  steam  boat 
runs  at  the  rate  of  4  or  4i  miles  per  hour  in  calm  weather  ; 
^but  against  a  considerable  breeze  3  miles  only.  It  can  ac- 
coiDniodate  250  passengers,  and  is  wrought  by  6ve  mea. 
The  engine  consumes  12  cwt.  of  coals  per  day.  The  fun- 
nel of  the  boiler  is  25  feet  high ;  and  carries  a  square  sail 
S2  feet  in  breadth. 

To  convey  a  precise  idea  of  the  utility  of  steam  boats, 
and  to  quiet  the  apprehensions  entertained  relative  to  their 
safety,  the  following  details,  by  Sir  Richard  Phillips,  have 
appeared  in  the  Monthly  Magazine. 

Tiie  groundless  alarms  relative  to  a  supposed  increase  oi 
danger  from  travelling  by  Steam-packets,  led  the  editor  ol 
the  Monthly  Mflgaztue,  within  the  current  month,  (July, 
1  ^17;  to  make  a  voyaiff  in  one  of  them  from  London  to 
Margate.  Thh  vessel  left  her  moorings,  at  the  Tower  of 
Lonilou,  about  hali  past  eight  la  the  moniing,  «t  the  time 
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this  mode  of  navigation  ;  and  there  can  be  little  doubtbut, 
in  a  few  years,  vessels  of  every  size,  and  for  every  extent 
of  voyage,  will  be  provided  with  their  steam-engine,  which 
will  be  more  used,  and  more  depended  upon,  than  Windsor 
tides.  The  chances  of  accidents  are  lower  than  those  ander 
most  other  circumstances  in  which  men  are  placed  io 
travelling.  By  land,  horses  kill  their  thousands  peraonum, 
open  chaises  their  hundreds,  and  stage-coaches  their  scores; 
and,  by  water,  the  uncertainty  of  winds  has  destroyed  thou- 
sands, by  prolonging  the  voyage,  and  increasing  the  expo- 
sure to  bad  weather ;  but  in  a  steam-packet,  navigated  bj  an 
eugiue  whose  proven  powers  necessarily  exceed  what  can 
be  exerted  during  its  use,  or  in  general  hy  such  engioesas 
those  used  on  the  Thames  or  Clyde,  no  accident  can  pos- 
sibly happen — unless,  by  a  miracle,  h  were  to  happen,  tbat 
a  force  of  four  pounds  should  overcome  a  resistance  oi 
twenttf'four  pounds. 

THE   LIFE-BOAT. 

The  principle  of  this  wonderful  boat  appears  to  havt 
been  suggested  to  the  inventor,  Mr.  Greatliead,  by  the  Jo!- 
lowing  simple  fact :  that  if  a  spheroid  be  divided  into 
quarters,  each  quarter  is  elliptical,  and  nearly  resembles 
the  half  of  a  wooden  bowl,  having  a  curvature  with  projec- 
ting ends ;  and  that  this  quarter  being  thrown  into  the  sea, 
or  agitated  water,  cannot  be  upset^  or  be  made  to  lie  with 
the  bottom  upwards. 

The  length  of  the  boat  is  thirty  feet,  and  the  breadth  tec 
feet ;  the  depth  frbm  the  top  of  the  gunwale  to  the  lower 
part  of  the  keel'  is  three  feet  three  inches ;  from  the  guo- 
wale  to  the  platform  (within)  two  feet  four  inches ;  froni 
the  top  of  the  stems  (both  ends  being  similar)  to  the  liori- 
zontal  line  of  the  bottom  of  the  keel  five  feet  nine  inches 
The  keel  is  a  plank  of  three  inches  tlii||k,  of  a  proportional^ 
breadth  in  midships,  harrowing  gradualkr  towards  the  eud> 
to  the  breadth  of  the  stems  at  the  bottOTi,  aud  formings 
groat  convexity  downwards.  The  ends  of  the  bottom  sec- 
tion form  that  fine  kind  of  entrance  observable  in  the  loner 
part  of  the  bow  of  the  fishing-boat  called  a  coble,  nriucii 
us»  (I  in  the  north.  From  this  part  to  the  top  of  the  sn  ui 
it  is  more  elliptif  4; ibrming  a  considerable  projection.  The 
sides  from  the  floorheads  to  the  top  of  the  gunwale  flauncr 
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off  OD  each  side  ia  proportion  to  above  half  the  breadth  of 
the  lloor.     The  breadth  is  continued  fur  forwards  towards 
the  ends,  leaving  a  sufficient  length  of  straight  side  at  the 
top.     The  sheer  is  regular  along  the  straight  side,  and  more 
elevated  towards  the  ends ;  the  gunwale  fixed  to  the  outside 
IS  tiiree  inches  thick,  and  cased  with  layers  of  cork  to  the 
d;  pth  of  sixteen  inches  downwards.     The  cork  on  the  out* 
side  IS  secured  with  thin  plates  or  slips  of  copper,  and  the 
boat  IS  fastened  with  copper  nails.     The  th  warts,  or  seats 
are  five  in  number,  double  bank»>d,  consequently  the  boat 
niJiy  be  rowed  with  ten  oars.     Tlie  boat  is  steered  with  an 
oar  at  each  end,  and  the  steering-oar  h  one  third  longer  than 
the  rowing-oar.     The  platform,  placpJ  at  the  bottom  with-. 
Ill  the  boat,  IS  horizontal,  the  leugih  of  the  midships,  and 
elevated  at  the  ends  for  the  convenience  of  the  steersman 
to  give  him  a  greater  power  with  the  oar.     The  internal 
part  of  the  boat  next  the  sides  is  cased  with  cork,  the  whole 
quantity  of  which  affixed  to  the  life-boat  is  nearly  seveu 
hundred  weight.     The  cork  contributes  much  to  the  buoy- 
ancy of  the  boat,  and  is  a  good  defence  in  going  along-side 
a  vessel;  but  its  principal  use  is  in  keeping  the  boat  in  an 
erect  position  in  the  sea;  or,  rather,  for  giving  her  a  very 
lively  and  quick  disposition  to  recover  from  any  sudden  cant 
or  lurch,  which  she  may  receive  from  the  stroke  of  a 
iieavy  wave. 

The  ends  being  similar,  the  boat  can  be  rowed  either 
way ;  and  this  peculiarity  of  form  alleviates  her  in  rising 
over  tne  waves.  The  curvature  of  the  keel  and  bottom 
facilitates  her  movement  in  turning,  and  contributes  to  the 
ease  of  the  steerage,  as  a  single  stroke  of  the  steering-oar 
has  an  immediate  eflVct,the  boat  moving,  as  it  were,  upon 
a  centre.  The  fine  entrance  below  is  of  use  in  dividing 
the  waves  when  rowing  a^/ainst  them ;  and,  combined  wiih 
the  convexity  of  the  botioin,  and  the  elliptical  form  of  the 
stem,  admits  her  to  rise  with  wonderful  buovancy  in  a  high 
s^a,  aud  to  launch  forward  with  rapidity,  without  shipping 
any  water,  when  a  common  boat  would  be  in  daiisrer  of  be- 
iiig  filled.  The  internal  shallowness  of  the  boat^from  the 
^'unwale  down  to  the  platlbrm,  the  convexity  of  the  form, 
-.nd  the  bulk  of  cork  within,  leave  a  very  diminished  space 
for  the  water  to  occupy;  so  that  the  life-boat,  when  tilled 
wnn  water,  contains  a  considerable  less  quantity  than  the 
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common  boat,  and  is  In  no  danger  either  of  sinking  or  orcr- 
turning,  whatever  be  the  violence  of  the  winds  or  waves. 
The  first  of  these  boats  went  off  on  the  30th  of  Jannar}^ 
1790,  and  it  has  so  well  answered  every  expectation  rathe 
most  tremendous  seas,  that,  during  the  last  twenty-five 
years,  between  four  and  five  hundred  lives  have  been  saved 
at  the  entrance  of  the  Tyne  alone,  which  otherwise  must 
have  been  lost,  and  in  no  instance  has  it  ever  failed.  0/ 
course,  every  ship  and  every  port  ought  to  ^be  providci' 
with  its  Ufe-boat. 

VIBST^BATJB  MAN  OF   WAR. 

Or  all  the  arts  and  professions  which  are  calculated  to 
attract  a  particular  notice,  no  one  appears  more  astonishing 
and  marvellous  than  that  of  navigation,  in  the  state  in  which 
it  at  presents  exists.  This  cannot  be  made  more  evident, 
than  by  taking  a  retrospective  view  of  the  small  craft  to 
which  navigation  owes  its  origin,  and  comparing  them  to  a 
MAJESTIC  FiRST^KATB  MAN  or  WAR,  Containing  one  thou- 
sand men,  with  their  provision,  drink,  furniture,  appareir 
and  other  necessaries,  for  many  months,  besides  one  hundred 
pieces  of  heavy  ordnance,  and  bearing  all  this  heavy  appa- 
ratus safely  to  the  most  distant  shores.  A  man  in  health 
consumes,  in  the  space  of  twenty-four  hours,  about  eight 
pounds  of  victuals  and  drink :  consequently  eight  thousand 
pounds  of  provisions  are  daily  requisite  in  such  a  ship.  Let 
her  be  supposed,  then,  to  be  fitted  out  for  three  months, 
and  it  will  be  found,  that  she  must  be  laden  with  7^0,000 
pounds  of  provisions.  A  large  forty-two  pounder,  if  made 
of  brass,  weighs  about  6,100 ;  and  about  5,500,  if  of  iron : 
and,  in  general,  there  are  twenty-eight  or  thirty  of  these 
on  the  lower  gun-deck,  on  board  a  ship  of  100  guns  ;  the 
weight  of  these,  exclusive  of  that  of  their  carriages,  amounts 
to  183,000  pounds.  On  the  middle  gun-deck  are  thirty 
twenty-four-pounders,  each  weighing  about  5,100  pouiui>\ 
and,  therefore,  collectively,  153,000  pounds;  and  the 
weight  of  the  twenty-six  or  twenty-eignt  twelve-pounil- 
ers  on  the  upper  gun-deck,  amounts  to  about  75,-l0(^ 
pounds ;  that  of  the  fourteen  six-poutiders  on  the  quarter- 
tieck,  forecastle,  and  poop,  to  about  26,000  pounds ;  and, 
besides  these,  there  are,  in  the  round-tops,  even  thret^ 
pounders  and  swivels.     ?f  to  this  be  added,  that  the  con>- 
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plete  charge  of  a  forty«two  pounder  weighs  about  sixty- 
four  pounds  ;  and  that  at  least  100  diarges  are  required  for 
each  guDy  this  will  be  fouad  to  amount  nearly  to  the  some 
weight  as  the  guns  themselves.  In  addition  abo  to  this, 
the  reflection  must  be  made,  that  every  ship  must  have,  to 
provide  against  exigencies,  at  least  another  set  of  sails,  ca« 
bles,  cordage,  and  tackling,  which,  taken  together,  amount 
to  a  considerable  weight :  the  stores  likewise  consisting  of 
planks,  pitch,  and  tow ;  the  chests  belonging  to  the  officers 
and  seamen ;  the  surgeon's  stores ;  and  various  other  articles 
requisite  on  a  long  voyage ;  with  the  small  arms,  bayonets, 
i^words,  and  pistols,  make  no  inconsiderable  load.  To  this 
must  be  finally  added,  the  weight  of  the  crew ;  so  that  one 
uf  these  first-rates  carries,  at  the  least,  2,162  tons  burden, 
or  4,324,000  pounds  ;  and,  at  the  the  same  time,  is  steered 
and  governed  with  as  much  ease  as  the  smallest  boat. 

PRINTING    ENGINE. 
A   NEW  PRINTING   PRESS,   Or   PRINTING   ENGINE   haS  rC- 

i-ently  excited  the  attention  of  the  typographical  world.  Il 
is  wrought  by  the  power  of  steam,  auJ,  with  the  aid  of 
tiiree  boys,  perfects  nearly  a  thousand  sheets  per  hour.  A 
«-ommon  press,  worked  by  two  men,  lakes  ofl"  but  two 
iiundred  and  fifty  impressions  on  one  side,  and  requires  eight 
hours  Xo perfect  a  thousand  sheets.  Hence,  three  boys  in 
one  hcuir  are  enabled,  by  this  new  application  of  the  power 
o(  steam,  to  perform  the  labour  of  two  men  fot  eight 
hours.  Such  are  the  present  capabilities  of  this  engine: 
but  as  there  is  no  limit  to  its  required  powers,  and  the  size 
of  the  form  is  no  obstacle  to  its  perfect  performance,  it  is 
proposed  to  take  impressions  on  double-demy,  in  which 
case  three  boys  will,  in  one  hour,  perform  the  labour  of 
thirty-two  men.  This  engine  is  now  at  work  at  the  print- 
ing-oflice  of  Bensley  and  Sins,  near  FU*tt  street,  and  an- 
other on  a  similar,  but  less  perfect.  coB.structitm,  has  for 
some  time  past  been  employed  on  a  Morninq  >  ewspaper- 
In  its  general  analogy,  this  press  is  not  unlike  thf  rolling- 
press  of  copper-plate  priiit»'rs.  The  forms  beinj;  fi\e.l  on 
the  carnage,  are  drawn  under  a  c> linder,  on  w' ich  the 
sheet  being  laid,  and  the  ink  di.sirihiit«*d  hy  an  arrangement 
of  rollers,  the  imprecision  is  taken  on  one  side.  The  sheet 
is  then  convened  ofi'by  bandit  toasecondcyiinderi  around 
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which  tt  is  conveyed  on  the  secondformj  and  the  reiteration 
is  produced  in  perfect  register,  without  the  aid  of  points. 
All  the  manual  labour  is  performed  by  a  boy,  who  lays  the 
sheet  of  paper  on  the  first  cylinder,  by  one  who  takes  it 
off  from  the  second  cylinder,  and  by  a  third,  who  lays  the 
sheets  even  on  the  bank.  As  a  farther  instance  of  econo- 
my in  the  materials,  we  may  mention,  that  the  waste  steam 
from  the  copper  is  carried  in  tubes  round  the  entire  suite 
of  offices,  with  a  view  to  warm  them. 

GRAND  GALVANIC  BATTEKY. 

To  comprehend  more  precisely  the  astonishing  powers  of 
this  battery,  prepared  by  Sir  Humphrey  Davy  for  the  la- 
boratory of  the  Royal  Institution,  it  is  necessary  to  premise, 
that  the  conductors  of  the  galvanic  fluid  are  divided  into 
j}erfect  and  imperfect,  the  former  consisting  of  metallic 
substances  and  charcoal,  and  the  latter  of  water  and  ozy- 
dated  fluids,  as  the  acids  and  all  the  substances  which  con- 
tain these  fluids.  The  simplest  galvanic  combinations  must 
consist  of  three  diflerent  conductors,  not  wholly  of  one 
class.  When  two  of  the  three  bodies  are  of  the  first  class, 
«he  combination  is  said  to  be  of  the  first  order;  when 
otherwise,  it  is  said  to  be  of  the  second.  In  simple  gal- 
vanic circles  it  is  indispensibly  requisite  that  the  conductors 
of  one  class  shall  have  some  chemical  action  o>i  those  of  the 
other;  for  example:  if  a  piece  of  zinc  be  laid  on  a  piece 
of  copper,  and  on  the  cqpper  a  piece  of  card  or  flannel, 
moistened  with  a  solution  of  salt-water,  a  circle  of  the  first 
class  IS  formed  ;  and  if  three  other  pieces  be  then  laid  on 
these  in  (he  same  order,  and  repeated  several  times,  the 
whole  will  form  a  pile,  or  battery,  of  the  first  order.  When 
the  three  bodies  which  form  a  galvanic  circle  of  the  first 
order  are  laid  on  each  other,  the  upper  and  the  under  ones 
not  tourhing,  these  two  extremes  are  in  opposite  electric 
states.  The  galvanic  efTects  may  be  increased  to  any  degree, 
by  a  repetition  of  the  same  simple  galvanic  combination ; 
anci  these  repeated  combinations  are  called  galvanic  piles^ 
or  batteries,  which  may  be  constructed  of  various  forms. 

The  c:r  and  oalvanic  battery,  the  most  powerful  cora- 
bhinti.'D  existing,  consists  of  two  hundred  separate  troughs 
of  Porcehiin,  connected  together  in  regular  order,  each  be- 
ing c(.mjjosod  of  ten  double  plates,  arranged  in  cells,  and 
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tontBtniDg  10  each  plate  32  square  inches;  so  that  the  whole 
number  of  double  plates  is  2000,  and  the  whole  surface 
128,000  square  inches.  This  battery,  wiien  Uie  celb  are 
filled  with  sixty  parts  of  water,  mixed  with  one  part  of  ni- 
tric acid,  and  one  part  of  sulphuric  acid,  afibrd  a  series  of 
brilliant  and  impressive  effects.  When  pieces  of  charcoal, 
about  an  inch  in  length,  and  one  sixth  of  an  inch  in  diame- 
ter, are  brought  near  each  other  (within  the  thirtieth  or  for* 
tieth  part  of  an  inch)  a  bright  spark  is  produced,  and  more 
than  half  the  volume  of  the  charcoal  becomes  ignited  to 
whiteness ;  and,by  withdrawing  the  points  from  each  other,  a 
constant  discharge  takes  place  through  the  heated  air,  in  a 
space  equal  at  least  to  four  inches,  producing  a  OEiost  bril- 
liant ascending  arch  of  light,  broad,  and  conical  in  form  in 
the  middle.  When  any  substance  is  introduced  into  this 
arch,  it  instantly  becomes  ignited ;  platina  melts  as  readily 
in  it  as  wax  in  the  flame  of  a  common  candle  $  quarts,  the 
sapphire,  magnesia,  lime,  all  enter  into  fusion :  fragments  of 
diamond  and  points  of  charcoal  and  plumbago,  rapidly  dis- 
appear, and  seem  to  evaporate  in  it.  Such  are  the  decom- 
posing powers  of  electiicity,  that  not  even  insoluble  com- 
pounds are  capable  of  resisting  their  energy :  for  glass,  sul- 
phate of  baryta,  fluorspar,  &c.  when  moistened  and  placed 
in  contact  with  electrified  surfaces  from  the  voltaic  appara- 
tus, are  slowly  acted  on,  and  the  alkaline,  earthy,  or  acid 
matter  carried  to  the  poles  in  the  common  order.  Not  ev(*n 
the  most  solid  aggregates,  nor  the  firmest  compounds,  ate 
capable  of  resisting  this  mode  of  attack ;  its  operation  is  slow ; 
but  the  resuhs  are  certain ;  and  sooner  or  later,  by  means 
of  it,  bodies  are  resolved  into  simpler  forms  of  matter. 

THE  BLOW-PIPB. 
[See  Plait,  J^o,  84.] 
By  the  blow-pipe  every  effect  of  the  most  violent  beat  of 
furnaces  may  be  produced,  by  the  flame  of  a  candle  or  lamp, 
urged  upon  a  small  particle  of  any  substance.  This  inntru* 
laent  consists  merdy  of  a  brass  pipe  about  one-eighth  of  an 
inch  in  diameter  at  one  end,  and  the  other  tapering  to  a 
much  less  size,  with  a  very  small  perforation  for  thp  wind  to 
es'-ape.  The  smaller  end  is  bont  on  one  side.  For  phi- 
sophical  or  other  nii  e  pur|»oses  the  blow-pipe  is  provided 
with  a  bowl  or  eulargement,  in  which  the  vapours  of  the 
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breath  are  condensed  and  detained,  and  also  with  three  or 
four  small  noszles,  with  difiereot  apertures,  to  be  slipped 
on  the  smaller  extremity. 

The  results  of  the  philosophical  experiments  made  with 
this  instrument  are  beieiutiful  and  truly  surprising ;  but  some 
precautions  are  required.  In  describing  the  biow-pipe  in- 
^Tnted  by  him,  Mr.  Newton  remarks  that  it  has  been  very 
gi?o€rally  used  to  obtain  a  high  temperature,  by  tks  com- 
bustion OF  OXY6BN  AND  HYDROGEN  OASBS.      The  Hiodeof 

rendering  this  instrument  safe,  was  by  rejecting  all  jets  but 
such  as  were  of  a  very  fine  bore;  and  as  any  inflammation 
of  ^ses  may  be  arrested  in  its  passage  by  an  aperture  suffi- 
riently  minute,  all  danger  of  the  return  of  the  flame  was  thus 
obviated.  A  desire,  however,  to  increase  the  heat,  has  oc- 
casionly  led  to  the  use  of  tubes  throegh  which  the  flame 
could  recede,  and  an  exj^osion  has  consequently  happened 
to  apparatus,  to  the  destruction  of  the  instrument,  and  the 
danger  of  the  experimentalist. 

Doctor  Clarke,  professor  of  mineralogy  in  the  University 
of  Cambridge,  observes  on  this  head,  that  the  experiments 
should  be  made  with  tubes,  whose  diameters  are,  at  the 
least,  equal  te  6-60th  of  an  inch,  because  the  heat  b  tbos  ren- 
dered incomparably  greater :  bat,  as  the  danger  isalso great* 
er,  it  is  necessary  to  devise  some  expedient,  by  which,  ma- 
king allowance  for  the  probability  of  an  explosion,  the  op^ 
erntor  may  be  protected  from  injury.  His  contrivance  te 
ail'ord  him  per^ct  security ,wbatever  explosion  may  happen, 
consists  merely  of  a  screen,  made  of  deal  planks,  alnrnt  1  i 
inch  thick,  and  reaching  about  12  feet  from  the  floor  of 
the  laboratory,  so  constructed  that  the  one  half  opens  like 
a  door,  the  other  half  remaining  fixed.  The  blow-pipe  is 
placed  behind  the  half  that  is  fixed ;  and  a  small  hole  is  bo- 
red through  this  half,  barely  large  enough  to  allow  the  jet 
and  stop-cock  to  pass  through. 

Th«t  instrument,  thus  secured,  is  represented  in  the  plate. 
A  B  is  the  deal  screen  in  two  parts ;  A  being  made  to  open, 
and  B  a  fixture, — before  the  window  C.  D  represents  the 
gaseous  reservoir  of  the  blow-pipe.  E,  the  bladder  contain- 
ing: thr  gaseous  mixture  for  compression.  F,  the  hand  of 
the  operator  upon  the  stop-cock  of  the  jet,  on  the  outside  of 
the  screen  ( J  H,  a  tube  of  glass,  or  of  brass,  for  the  jer. 
And  I,  the  spirit  lamp  for  igniting  tibe  gas. 
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Among  the  many  very  curious  experiments  made  with  the 
blow-pipe  by  Dr.  Clarke,  the  fol lowing  may  be  adduced 
as  examples.  Several  oriental  rubies  being  placed  on  char* 
coal,  their  fusion  was  so  rapid  that  he  feared  they  would 
volatilize.  They  ran  together  into  a  headland  remained  in 
such  a  liquid  state  before  the  gas,  that  the  current  of  it 
penetrated  like  a  stream  of  air  upon  oil,  when  urged  by  a 
paur  of  bellows.  The  bead,  when  examined,  was  white  and 
opaque;  all  colour  having  disappeared.  Being  again  expo- 
sed to  tlie  ignited  gas,  and  taken  from  the  charcoal  by  iron 
forceps,  its  surface  was  covered  by  a  thin  flaky  metallic  sub- 
stance, which  came  off  on  the  fingers,  glittering  like  scales 
of  carburet  of  manganese.  On  being  fused  a  third  time,  it 
assumed  a  variety  of  shapes,  like  sapphire  during  fusion. 
The  reduction  of  the  oxide  of  tin  afforded  an  easy  and  very 
beautiful  experiment.  Wood-tin,  exposed  to  the  ignited 
gas,  communicated  a  beautiful  blue  colour,  like  Uiat  of 
violets,  to  the  flame.  In  employing  a  pair  of  iron  forceps, 
as  a  support,  the  iron  became  covered  with  an  oxide  of  tin 
of  incomparable  whiteness.  The  fusion  was  rapid  ;  and 
when  the  wood-tin  was  placed  on  charcoal,  the  metal  was 
revived  in  a  pure  and  malleable  state. — In  effecting  the 
fusion  and  combustion  of  platinum,  the  largest  drops  which 
^U  iVom  the  mchingof  platinum  wire,when  exposed  to  the 
utmost  heat,  weighed  ten  grains  ;  but  drops  of  metal 
weighing  fourteen  grains  were  obtained,  when  the  current 
of  gas  was  diminished  so  as  not  to  let  the  metal  run  off  toe 
quickly  from  the  wire.  By  placing  several  globules  on  a 
piece  of  charcoal,  and  sufl'ering  the  whole  force  of  the  gas 
to  act  upon  them,  the  metal  was  made  to  boil,  and  they  all 
ran  together  into  one  mass. 

THE    SAFETY   LAMP. 

The  invention  of  the  wire-gauze-safe-lamp,for  preventing 
explosions  from  fire  damp,  and  forgiving  light  in  explosive 
atmospheres,  is  due  to  ifir  Humphrey  Davy,  who  re- 
marks that  the  dreadful  accidents  of  explosions  are  oc- 
casioned by  the  firing  of  light  carburetted  inflammable  gas, 
which  is  disengaged  during  the  working  of  the  coals,  and 
from  fissures  in  tlie strata ;  and  which,  wlien  it  hus  accumu- 
lated so  as  to  form  more  than  1-1 3th  part  of  the  volume  oi 
the  atmospherical air,becomes  explosive  by  a  lighted  caudle, 
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or  by  any  kind  of  flame.  The  apertures  in  the  gauze  should 
not  be  more  than  l-20th  of  an  inch  square.  As  the  fire 
damp  is  not  inflamed  by  ignited  wire,  thickness  ol  the 
wire  is  not  of  importance,  but  wire  from  l-40th  to  l-60th 
of  an  inch  in  diameter  is  the  most  convenit  ni.  If  the  wire 
of  l-40th  is  found  to  wear  out  too  soon  m  practice,  the 
thickness  may  be  increased  to  any  extent ;  but  the  thicker 
the  wire,  tlie  more  the  light  will  be  intercepted,  for  the  size 
of  the  apertures  must  never  be  more  than  l-20th  of  an  inch 
square.  In  the  working  models  which  he  has  sent  to  the 
mines,  there  are  748  apertures  in  the  square  inch. 

When  the  wire-gauze-safe-lamp  is  lighted  and  introduced 
into  an  atmosphere  gradually  raized  with  fire-dampjUie  fint 
cfiect  of  the  fire-damp  is  to  increase  the  length  and  size  of 
the  flame.  When  the  inflammable  gas  forms  as  much  as 
l-12ih  of  the  volume  of  the  air,  the  cylinder  becomes  filled 
with  a  feeble  blue  flame,  but  the  flame  of  the  wick  appears 
burning  brightly  whbin  the  blue  flame,  and  the  light  of  the 
wick  continues  till  the  fire-damp  increases  to  l-()th  or  1- 
5th,  when  it  is  lost  in  the  flame  of  the  fire-damp,  which  in 
this  case  fills  the  cylinder  with  a  pretty  strong  light.  As 
long  as  any  explosive  mixture  of  gas  exists  in  contact  with 
the  lamp,  so  long  it  will  give  light,  and  when  it  is  extin- 
guished, which  happens  when  the  foul  air  constitutes  as 
much  as  l-3d  of  the  volume  of  the  atmosphere,  the  air  is  no 
longer  proper  for  respiration.  In  cases  in  which  the  fire- 
damp is  mixed  only  in  its  snWRlest  explosive  proportion  with 
air,  the  use  of  the  wire-gauze-safe-iamp,  which  rapidly  con- 
sumes the  inflammable  gas,  will  soon  reduce  the  quantity 
bdow  the  explosive  point;  and  it  can  scarcely  even  happen, 
that  a  lamp  will  be  exposed  to  an  explosive  mixture  contain- 
ing the  largest  proportion  of  fire-damp :  but  even  in  this  case 
the  instrument  is  absolutely  safe  ;  and  should  the  wires 
become  red  hot,  they  have  no  power  of  communicating 
explosion.  Should  it  ever  be  necessary  for  the  miner  to 
work  for  a  great  length  of  time  in  an  explosive  atmosphere, 
by  the  wire-gauzesafe-lamp,  it  may  be  proper  to  cool  the 
lump  occasionalfy  by  throwing  water  upon  the  top,  or  a  lit- 
tle cistern  for  holding  wBtei*may  be  attached  to  the  top,  the 
evaporation  of  which  wiU  prevent  the  heat  from  becom- 
ing excessive. 
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THE   GAS-LIGHT   APPARATUS. 

This  apparatus  consists  of  an  iron  retort,  about  S  feet 
long,  and  two  feet  in  diameter,  open  at  one  of  its  extremi- 
ties, to  which  is  screwed,  by  means  of  a  flaunch,  a  door 
piece :  to  this  the  door  is  applied,  and  is  shut  close  by  a 
screw  placed  in  the  centre.  The  coals  to  produce  the  gas 
are  shut  up  in  the  retort,  and  the  whole  heated  to  redness 
by  a  fire  applied  underneath,  the  retort  being  placed  in  a 
sort  of  oven  or  furnace,  so  that  the  heat  surrounds  every 
part,  except  that  at  which  the  coals  are  introduced.  Around 
the  space  of  this  oven  a  flue  leads  from  it  to  the  chimney, 
the  aperture  of  which  is  regulated  by  a  small  damper.  A 
plate  of  cast  iron  preserves  the  retort  from  being  injured 
by  the  intensity  of  the  fire  underneath  it,  and  cause:)  it  to 
be  heated  more  uniformly.  A  cast  iron  pipe  conveys  all 
the  volatile  products  of  the  coal  to  a  refrigeratory  of  cast 
iron,  in  which  the  tar,  &c.  extracted  from  the  coal  are  de- 
posited, and  whence  they  can  be  drawn  off  by  means  ot  a 
copper  pipe.  The  gas  is  conveyed  from  the  refrigeratory 
to  the  top  ef  a  cylindrical  vessel  or  receiver,  which  is  in 
that  part  air  tight :  consequently  the  gas  displaces  the  wa- 
ter in  this  receiver,  to  a  level  with  the  small  holes  made 
round  its  inferior  edges,  where  it  is  suffered  to  escape,  and 
rises  in  bubbles,  through  the  water  of  the  well,  into  the 
receptacle  or  gasometer. 

This  gasometer  is  made  of  wrought  iron,  and  is  capable 
of  rising,  or  of  sinking  down  nearly  to  a  level  with  the  top 
of  the  well  which  contains  the  water,  when  it  will  conse- 
quently be  nearly  filled  with  that  fluid ;  but  it  rises  gradually 
as  the  elastic  gas  enters  it  from  the  pipe,  and  displaces  the 
water.  Weights  are  suspended  to  balance  and  keep  it 
steady :  it  is  strengthened  withinside  by  two  sets  of  iron 
stays ;  its  seams  are  luted  to  make  them  air  tight ;  and  it  is 
well  painted  inside  and  outside  to  preserve  it  from  rust. 

The  use  of  the  gasometer  is  to  equalize  the  emission  of 
the  gas,  which  issues  from  the  retort  more  quickly  at  some 
times  than  at  others.  When  this  happens,  the  vessel  ri^jes 
up  to  receive  it ;  and  when  the  stream  from  thp  retort  di- 
minishes, the  weight  of  the  gasometer  expels  its  contents, 
the  balance  weight  not  being  quite  so  heavy  as  the  gasome- 
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ter,  lA  order  that  a  suitable  pressure  may  be  exerted  to  force 

the  gas  out  at  the  burners  with  a  proper  jet. 

The  gas,  after  it  leaves  the  deposit  vessel,  and  before  it 
reaches  the  gasometer,  is  passed  through  a  vessel  of  lime- 
water,  to  deprive  it  of  every  bituminous  and  sulphureous 
smell.  Fmm  the  gasometer  it  enters  a  tube  by  small  holes 
made  at  its  top,  and,  passing  on  through  other  tubes,  is 
conveyed  by  pipes  to  the  burners,  or  lamps,  where  it  is  to 
be  consamed.  These  burners  are  formed  in  various  ways, 
either  by  a  tube  ending  with  a  simple  orifice,  at  which  the 
gas  issues  in  a  stream,  and,  if  once  lighted,  continues  to 
burn  with  a  steady  and  regular  light  as  long  as  any  gas  is 
supplied  At  other  times  a  number  of  very  minute  holes 
are  made  in  the  end  of  a  pipe,  which  form  as  mzny  jets  de 
fcuy  and  have  a  very  brilliant  appearance.  If  the  gasometer 
of  a  gas-light  aparatus  has  a  diameter  of  five  feet  by  seven 
feet  high,  it  will  contain  a  sufficient  quantity  of  gas,  at  four 
cubic  feet  per  light,  per  hour,  to  give  forty  hours  light  to  a 
brilliant  Argand  lamp,  or  five  hours  to  eight  lamps,  equal 
in  intensity  to  one  hundred  and  sixty  common  street  oil 
lamps.  Such  a  gasometer  will  be  filled  by  the  distillation 
in  the  retort  of  about  half  a  bushel,  or  a  quarter  of  a  hun- 
dred weight,  of  coals.  The  remains  which  are  found  in 
the  retort,  after  the  process  is  finished,  consist  of  most  ex> 
cellent  coke,  whidi  iu  value,  for  culinary  fires,  or  manu- 
factories,, returns  a  considerable  portion  of  the  whole  ex- 
pences. 

The  experiments  made  by  Mr.  Brande,in  a  small  gas  ap- 
paratus erected  in  the  laboratory  of  the  Royal  Institution, 
lead  to  the  conclusion,  that  a  chaldron  of  good  Wallseod 
.Newcastle  coals  would  afl'ord  from  17,000  to  20,000  cubic 
feet  of  gas;  but  the  process  of  distillation,  as  it  has  been 
carried  on  in  the  large  establishments  for  lighting  the  me- 
tropolis, has  seldom  afforded  a  larger  average  produce  than 
1 2,(  )00  cubic  feet.  There  can,  however,  be  little  doubt  that, 
by  improvements  in  the  con^ ruction  and  management  of 
the  retorts,  the  highest  of  the  above  averages  may  be  obtain- 
ed, in  the  month  of  April,  1816,  at  the  three  stations  be- 
lon^riufj  to  the  chartered  Gas-light  Company,  situated  in  Pe- 
ter street,  Westminster,  in  Worship-street,  and  in  Norton- 
Fuloate,  twenty-f]  ve  chaldrons  of  coals  were  daily  carboni- 
zed, actually  yielding  S00,00Q  cubical  feet  of  gas,  equal  to 
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\he  supply  of  75,000  Argand's  lamps,  each  lamp  giving  the 
light  of  six  wax-candles.  If  the  full  proportion  of  gas  had 
been  obtained,  namely,  20,000  cubic  feet  from  each  chald- 
ron of  coals,  the  produce  would  then  have  been  500,000  cu- 
bic feet,  equal  to  the  supply  of  125,000  lamps  of  the  same 
size ;  and  the  light  then  afiorded  would  have  equalled  that 
of  750,000  wax-candles,  instead  of  450,000,  which  was 
the  real  produce.  Including  that  of  the  City  Gras- works, 
in  Dorset  street,  Blackfriars  Bridge,  the  total  daily  con- 
sumption of  coals  in  London,  for  the  purpose  of  illumina- 
tion, then  amounted  to  28  chaldrons,  and  the  number  of 
lights  supplied  to  76,500 ;  but  this  amount  has  been  since 
greatly  augmented,  and  this  invaluable  discovery,  which 
now  bestows  an  additional  lustre  on  our  theatres,  &c.  &c. 
is  rapidly  communicating  ita^benefits  to  every  part  of  the 
United  Kingdom. 

LONDON    WATER-WORKS. 

Among  works  of  great  magnitude,  and  displaying  a  vast 
ingenuity  in  their  contrivance,  may  be  cited  those  of  the 
various  companies  for  supplying  the  metropolis  with  wnteri 
the  modes  of  forcing  which  into  the  main  pipes,  at  the 
heads  of  the  respective  establishments,  aud  thence  convey- 
ing it,  by  subordinate  pipes,  through  the  difl'erent  streets,  so 
as  to  afford  an  ample  supply  to  the  inhabitants,  as  well  as 
to  provide  against  fires,  may  be  reckoned  among  the  most 
useful  of  the  wonders  of  art. 

The  NBW  RIVER  WORKS  at  Islington  claim  the  earliest 
notice,  as  having  supplied  the  capital  with  pure  water  for 
nearly  two  centuries,  at  an  original  cost  to  Sir  Huph  Mid- 
dleton  of  ^£500,000.  The  reservoir  is  eight) -five  fe*?!  above 
the  level  of  the  Thames ;  but,  to  give  it  the  necessary 
force, it  is  raised  thirty-five  feet  above  that  level,  whiiire  it 
rises  into  the  second  and  third  stories  of  most  houses.  'I  lie 
quantity  it  discharges  every  twenty-four  houis  i»  21 1,<>'v)0 
hogsheads  of  sixty-three  gallora  each.  1  herr  are  btsiiies, 
the  LoNDON-BRiDOB  WATER-WORKS,  10  whicli  «  H?r<  ii»g 
engine  serves  the  purpose  of  a  high  level,  bui  the  watt  r  is 
not  strained  nor  puiified;.  the  YoRk-BinLDiM»s  \\orks; 
the  East  Lonik»n  works;  the  SontH  Lom>.  n  ;  thi*  \S  i-'-'t 
iMiDDtESEX,  at  Hammersmith  and  Kcnsiii^toiu  on  a  ^^ruud 
scale,  with  cootrivaoces  for  purifying  the  wuttrj  aud  ib<* 
57 
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Gaand  iuNCTTON  WORKS,  at  PaddiiigtoD.  Iron  pipes  havo 
been  latterly  substituted  for  wooden  ones;  and  tlie general 
arrangeiiicnis  for  the  distribution  of  the  water,  are  such  as 
far  surpass  those  of  any  similar  establishments  in  the  diOer- 
ent  capitals  of  Europe. 

THS    DIVING-BELL. 

This  invention,  by  the  means  of  which  an  operator  de- 
scends to  any  deptli  of  water,  and  remains  there  for  several 
hours,  is  founded  on  the  elasticity  of  the  air.  Weights  arc 
placed  at  the  bottom  to  prevent  it  from  turning  5  and  a 
forcing  pipe  sends  in  fresh  air,  to  supply  the  waste  of  vital 
air  from  tlie  respiration  of  the  operator. 

The  sinking  and  raising  of  the  diving-bell,  invented  by 
Dr.  Halley,  drpenJing  ent.r#ly  on  the  people  at  the  surface 
of  the  water,  and  being  besides  of  considerable  weight,  so 
as  to  occasion  much  labour,  with  a  risk  of  the  breaking  of 
the  rope  by  which  it  was  to  be  raised,  to  the  sure  destruc- 
tion of  those  within,  a  diving-bell  has  been  invented  by 
Mr.  Spaldinj,  of  Edinburgli,  to  remedy  these  defects,  and 
prevent  the  edges  of  the  macLine  from  being  entangled  by 
any  ragged  prominences  of  rock.  His  machine  is  of  wood, 
suspended  by  ropes,  and  having  leaden  weights  appendeti  to 
It,  by  which  the  mouth  of  the  bell  is  kept  always  parallel 
to  the  surface  of  the  water,  whether  the  machine,  taken 
altogether,  is  lighter  or  hoavier  than  au  equal  bulk  of  water. 
By  these  weiglits  alone,  however,  the  bell  would  not  sink ; 
another  is  therefore  added,  which  can  be  lowered  or  raised 
at  pleasure,  by  means  of  a  rope  passii>g  over  a  pulley,  and 
fastened  to  one  of  the  sides  of  the  bell.  As  the  bell  de- 
scends, this  weight  called  by  Mr*  Spalding  the  balance- 
weight,  hangs  down  a  consjiderabk  way  below  tlie  mouth 
of  the  btil.  In  case  the  edge  of  the  bell  is  caught  by  any 
obstacle,  the  balance-weight  is  immediately  lowered  dow  n, 
«o  triat  it  may  rest  upon  the  bottom.  By  this  means  the 
bell  is  TightentHl,  so  that  all  danger  of  ovuisetting  is  re- 
move** t  lor  heinj^hi^hter,  without  the  balance-weight,  than 
AU  rquai  *ndk  of  water,  it  is  evident  that  the  bell  will  rise  as 
far  AS  tiu*  length  of  tiie  rojje  ailixed  to  the  balance- weight 
vill  allHw  it  This  Dieierlit,  therefore,  serves  as  a  kind  of 
aurhor  to  k^-ep  the  hell  at  any  particular  depth  which  thf 
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Copy — 7^  crron  were  not  discovered  until  the  talfU  qfcontenlSy  4:c. 
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